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(57) Abstract: 



PURPOSE: An apparatus and a 
method for complicated re- 
transmission in a mobile 
communication system are 
provided to retransmit efficiently 
data by generating sub-codes 
for optimum code combination. 

CONSTITUTION: A maximum 
code rate and a minimum code 
rate of a transmitter are 
determined by a transmission 
data rate of a system(401). The 
number of sub-code is obtained 
by using the maximum code 
rate, the minimum code rate, 
and a predetermined 
mathematical expression(403). A 
variable m is initialized(405). The 
number of symbol selected 
within a punching matrix is 
determined(407). The number of 
component encoder in a turbo 
encoder is compared with a 
difference between the symbol 
number selected within a 
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punched matrix and the column number of the punching matrix(40 ). Information 
symbols are selected from the punching matrix and the remaining symbols are 
selected according to a predetermined type(41 1). The remaining symbols are 
selected from the first parity symbols and the second parity symbols by using a 
predetermined mathematical expression if the first type(413). The remaining symbols 
are selected from the first parity symbols and the second parity symbols by using a 
predetermined mathematical expression if the second type(415). 

© KIPO 2002 
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-23* 

g ^gg Oiee^Al^iJoi Ql 01 EH a^&xKHIAH 2^D[ &r£j£r QIOIEIS IU a^Slfe Sxl S! ^SOII 
5r£r 201 CI. £U* AH£¥S&£Pli= EIS¥SS 0IM8101 g£|3)IS HH^ g£SS¥EH S3H2I 

AHS¥£e Ci(i=0.1,2 S-1)g I*<S§rC1. OlSecJ Al^gjOII AHfe &Z>I AHM¥s§ Cig SsSf^l ¥1 

8H feOI S?H2| AH«¥£g § 5! BM AH«¥S C 0 S a^slH. &OI SDia^ SEfe Oia XHa^Oil IS 
3101 XH Ss a^SOl BlgSt (D101P- &3I S^HSJ AHH¥sS g 4,01 £ SUN AH!e!¥S C 0 0|*°| AHM 
¥S§i £rXl32S a^&CI. S3H21 AHM¥s§ g DUiaf AH«¥S C s -,2| 2^0)1 SS8101 XH 

a^ a.=?j\ g^sis s ej jrh a-is¥2 c„§ a^am. 01^ m a^ e^goi at-tiite tmoici ®d\ 

5! SUCH AH«¥S Co 01^2) AH^¥SSS a^&CI. 

COMPLEMENTARY TURBO CODES. HARQ, TURBO CODES, PACKET COMBINING. SOFT COMBINING. THROUGHPUT, CODE 
COMBINING 



E 1£ EHS ¥SS Algolfe IIH3J QIOIEH Al^gOilAI I!H3i ¥S § if (Packet code combining)31 WZl 
ClOlbHAIEJ StMPacket diversity Combining)OI| COS Ss^OIS ffiCfl^fe 

SE 2fe S ^S°J ^Al Oil Oil US AHH¥S <££!SxlS SCH^fe 

£3§s ^s°i ^ai oil oil cos mm ma^s^si xhsi sssi gf oii« eom sife es. 
e 4fe e ^ai oil oil ens iHa^g.^2) nai s§3 as oils som aife ca. 

£ 5fe ^ ^S°l ^A| Oil Oil HIS S £1 511 SIBI 51 (Physical Layer Packet) 01 23H21 gf2£ ?^£|fe 3 

^oii ^tfwia^ s^oii cos if xh ai i§§ aoi^i si^ es. 

E 6S S IfSSI AJAI Oil Oil COS g£l 311 gllH 3L! 01 13H2) gf££ ^^Elfe 3^011 ^ErXHa^ g^fOII 
COS If Xl£l til SOt^H Slfe ES. 

E 78 £ ^S°l ^A| Otl Oil COS E)M¥S°J AHM¥s SHOIIAI 5! 2!WI AHH¥sS 

91 & SxIS SOI^fe ES . 

£ 88 g ^g°l ^A| Oil Oil COS ia& EHa¥S°l AH«¥a S&OJIAH g^S| A1M¥SSS ^«o15| 
E9fe B & V S2| ft|A| Oil CHI OS 5£& EHS¥S°1 AHM¥S S&CHIAH 01X|e| AHM¥S» ^SSoPI 

e ixia Moi^fe es. 

E 10S S ^Al CHICHI COS ^© IHS£S*!0II 2|6H QIOIEHS ^cJSPI 9|& XHI CH g§§ SOIH 
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?JL£: SEB. 

£ 11^ S 0j| Oil 0J5 ^& XHS^gWOII HJoH GIOIPM XII 01 111 S0I2 

£ 12b £ 1 1 0il AH M0I2 &b 2£ gPOiyoil 0>e XIICH ill £012 &b ££. 



»sw ^o/^ jv* si j mow maing 
s oi§e<^Ai^^2j QioiEi a^sxi a »hoii &a 52s, ^ai an^i- gtge qioiehm xh 

S«2|2S Ol^e^Al^gjOUH £^Sf QIOIEI g^lS =£S!Shb OIS^B }|X;|^£^¥P 

£&»( forward) 2gxHS(DCH: Dedicated Channel )S gS£*O r QIOIEH HH3IM ^*!SMI BCh 0| 
ee^JAI^ijE ?l£JA|^iy , QX\m ^eaH(Dlgital cellular), S?l »&| (W-CDMA) , blS^I&^(UMTS) § 

s »seo. ois^e eater qioieh s<yon sish £s^£^ ^uaoia imais jis 

9.^ SrXI&l. Utile* DH^OII CH 6H AH ^ (Automatic Repeat Request, 

Olor 1 ARQ ' P 38)011 2J6H XH E^m fiSSCI. #31 0| = e^ A| ±B Oil AH fe #31 H3SU 

±J£^ ^ xhs^^ai (Hybrid Automatic Repeat Request, 01 SI- 1 HARQ ' £1 §8)S ArSSP. #21 HARQ 
& £H §§ ¥l(Forward Error Correction, 0|6 r TEC Or SS)2r, 2WSi A| CHI XHa^M S^Srb 
ARQS £¥ A[§o[b XHa^^OIP. 01 £W S^A! xHy ^SSSI^ (Channel coding scheme) 8 M 
gorOI QIOIEI 2^ 11^, ^ 01 ^=M( throughput feOI2. A 1^2] ^^1 ?!§!■ a^±J 

01 P. O\^m£lM±^0\\M ^ A r g£lb xHy ¥i2f a o^2^ ¥l(convol ut i onal 

codes) P Ei£ ¥l(turbo codes) eg FEC^ 6rb xHy ¥2»&±{0| A r g£iftP. 

SB, #31 HARQS A r g8 r b Aj^^OilAH , throughput )S 3H£6r2Xr B 3? £# aSKSoft 

combining)^ AhSSU. #31 2# atKMIfcr ffl^! POIttfAI-EI a S( packet diversity combining) HI- HH^J 
¥1 a » (packet code combining)OI 2AP. i u J^°^, 01 ¥ ^±{8 £^ £# HH3J aSKSoft Packet 
Combining) 01 am . 01 W #31 HH^l POItHAIEI a » (packet diversity combining)^ #31 HH^ 

¥f 30 (packet code combining) Oil UISKH £>m B01IAH xl&2\ (sub-opt imal ) S&IOIMB. ^fifil EOI 
# tTH^OII e ^^01 3^ Xr^ Ar§SP. 

£th, nH5i(Packet)M 2^6r^ Al^gJOilAH 2^11 (Throughput )S S^rA|3PI ^ SHAH &J\ HH 5i ?t 
AfgeCr. ^, 2|2|£| S^OhCf HH^ (Packet) Oil O\o[0\ ¥^M0| ¥s§ 2 

^6rH', ^^^OlIAHfe 4^^B HH^OII 2.^11 S#£l^ 3^ ^61 HH^iM ^^A|3|X| 8t2 ¥1011 
mm XH EH^!5f ^^a^ (Soft Combining)^ SSMI SO. 01 CH XH2^£j^ HH^g 

¥I^f M^m ^ 9JLO. ^, EH^i ¥1 at^^ ¥^M0| R2i HD\\9\ MZim §?, ^>0| N3>H 

9\ WZimm a^(£^ S&)6r0i *m ¥m§(effect ive code rate)OI R/N2J ¥1^ ¥1011 
82S« ¥sO|^(coding gain)M ^^0|£r S 4> HQ. 

^eoii hh^ doi tn ai ei mmg, a^om aegb ra^ (Packet > oil ¥^§01 Rei saei- 

¥11 ArSSm, 4-^^OIIAH^ ^MB HH^IOH 3^3^ 3^ 01 ■ ^SAI^IXI XHSB flOII 

XH 2^£l^ IH^3I ^^a^(Soft Combining)^ 86^ »A|0IQ. 01 CEH XH2^£J^ HH^i^ 
¥5?f Ar^SP. CP- PAH IIH^ DO I tH AI El 31r^ ^SxH^OIIAH ^g£| AJM CHILHXI2J S^sf Hj- 
^(Symbol Averaging)o^ S 4* ^P. ^, fe^l HH^ POItHAIEI 11,^ 2^#^(soft 
output )M S3S°^M| SSa^^rt: SUrM ^§4 2iH, ffllOIS xH^OIIAH §SS ¥11 &.^6r0j 2 
*6PI [EH^Oil CfiS xHyOHAH BISSfc OiS 01 ^(di versi ty gain)M mmit ^ 9JiU. 3&IU, HH5i 
¥1 aSOIIAISI ¥1 ^£(Code structure)OII ELr^ ^^^21 ¥1 01 ^(Coding Gain)g XIIS6rXlb % 

mm mil e^Ai^ijoiiAH^ ^ms\ mo\m rnmow ch¥^ hh^i poiwaiq ss§ Arsam 

CM, S^I^^SI IS-2000 AI^^HI- dlS5|»^S| UMTS AI^H § 0|| AH 01981- »&|0| 23132 2iP. 2aH 
U 01^ nH5L!Si!iL Al^gjMOl CH¥^ a»¥s(Convolut ional codes )M Af§5^2, a^¥s°l 

3^ ¥SS0| ¥s(codes)M Af§6lb 3? ¥1 ArSBO 6H£ 2 El e 01=01 

aisaw a^i EDi^oiaa. ^, r=i/3 M§afb ai^^ioiiai xhs^m xi^a r ^ s?, ^>oi dhs: poiw 
aiei aim Argm^ g^£f raai ¥i aim AFswfc s^si sfeaopi 2ei axi &j\ eeh^oii 

S2I ^S£S 2Sl5rO) HH^l Q0|«A|E| ISi A*S»aO. 22HU §¥m(Forward Error 

Correction Codes: FEC)°i EHS ¥11 A r g6hfe 3^0)1^ Oiae ^1^3 ^H^I!}^ P^ §,^01 Q^B 
P. 2HUS^ PM ¥lb ^s(iterative decoding)OII £|6HAI 2 £^01 'Shannon Channel 

Capacity limit 'Oil eS6r£^ £^§§¥10101, ¥1M0II ^^9\ x r OPf ^P| a« 

¥KConvolut ional codes )£fe BP «a«^l SBIS^I fflSOIQ. ^. 0I&IB §11 2E1^ CD) PM¥ 

it xhs^oii Argrn^ Miimti ai^hoiiah^, imsi ¥i an- ArSSr^ 5ioi a^SrSf 
b aaoip s 4- 2iP. 



PPAH S BS2| s^jg E]S¥11 ArgSrb XH2^ Al^gjOHAH Si^j^ ¥11^1 ?IB AH^¥1M 
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&smo\ ^exHa^gf^wi ^§§t& sxi a sa§ siseoii sip. 

S BS2I ag S<M AI^UOIIAI Eia¥Sl A^olOf 2a¥S(complementary codes )§ £!S8I 

oi *erni3$&&toii ^isife §xi as g*a§ asetoii sip. 

£ Bg2| E PS = 3S Oieg<MA|^g!0||AH XH AH« ¥SS0|| CH6H POIbUIP SbhOlfeJJDI 

S SS2| SE PS ^2JS SIS Si?£lfe AIM ¥£S0II DISH AH 2E gbWiyg ^§5f2, XH a^B 
fer AH" ¥SS0|| CHoHAHfe POIbUIP gblOiya SM 2E gbhOiyg 4=SS^ g*| 91 SHs SIS 

soil sip. 

&5| ^ilil B£!5|5| 91 & £ gfg°| bUf^iB ^Al Oil Oil SS2 PM¥S8 OlgSKM gE| 

n& Mil §ai£¥EI S5H°I AHM¥3§ Ci(i=0.1,2 S-1)9 B^SSIfe: $<ms A)«¥Sg^5IS =» 

UlSlfe ¥lf iCISS^ 0ISS<MAI>igJ0l|A| &5| AUeL¥SS CiS 2£8lfe gJgJOl, &5| SJH°I AHH 
?Ii S 5! SflH AHM¥S COS 3^8112, &5| 3,J\E£ Efe 012 XHa^OII ggSK* XH 2s fi? 
§01 g^g in DIP &5| S5H2I AH!e!¥SS § feOI 5 2WI AH>e!¥S CO 01^21 AHM¥SSS £xl^!° 

s a^sife aigjoi, &5i s5H°i ai*=l¥ss g duiq* ah^¥s cs-i°j a^oii sssk* xh a^ fi¥ 
5i argote &5i s eism aih¥s cos a^sm. oi» xh s^soi gig it motet &5i 5! bi 

AHSVS CO 01^21 AHS¥2g§ ^»5|2S a^otte HISS SBBS ^§2£ BP. 



0181 S Sfg2| bUf^B *JA| 0119 §¥8 ££21 SJMI &/dl8| ggBP. ¥d ^ E£2| ¥g 

fi^SOII 8£¥SI ¥5t»0|| SICHAI , ggJB ¥g2±S0|| BSHAHfe um PS EH #011 SAI3CHEIE 

5tgB ¥si wnszm sistp. eb s is§ ggsoii sioiah, aea gxi5ig sg =?&w 
cue ¥XH32J ggoi s Bg°i exis Miasn si 4= sjco ee+s 3¥ 3 #aiib igs «af 

BP. 



1 . Packet Code Comb ining 

oisf a ess aa^si aissi^ xhs^ ai^uoiiah a^si hh^¥s§bs w& ah^¥ss ^ssi 
?i flfii sai xiiAism. oiaeh ?si Aigsioi nji^¥ss&a nH^poitHAiEis&s gioi&s(data 

rate)CHI l»£hAH 3IB5I2S Algsfe Al^gJS nfihSfOt. Al^gJOl SSIH ^^01^011 a 

SHAH 3S0ICK E». 01 SB AI^US S98PI 91 S HARQ»^2| 5S£S0|| CH5H 3J0IP. 

«3I QIOIE1S0II CCf^ DH?J¥a§&3f HH3!P0lbMIEI§&S 5ie2J°S AlgSlfe A|>:i!2| 9»S Mm 

0119 SOI, R=1/5 Eia ¥SS AfSSffe A|±|y°| 3?, XH a^@ IW^SS¥EI 2! £ SIM soft 
combining)0ll 2JSH =?& ¥SCH(code word)2J Sfll ¥SS(overall code rate)0l ' 1/5" 0| SPIWXIt 
DH 3d ¥2 2 1M packet code combining)S AlgSIH, 0l*¥Ei XH a^£l^ DH5JS0II UoHAHfe ¥2 M 
§J POItHAIQ a&(packet diversity combining)S AhgSUl 0ICHAI HH 3L! ¥S g&S AhSBQ-.. ^. 
xHS a^olfe HH§J2J ¥SS0l 1/32J S¥ PS » XHa^ 2? MOIIfe a«l ¥SS(0verall code 
rate)0| 1/501 EIE^ UCHXI SIBSAK redundancy) S a^BP. CO Eh AH 4=a^PF ¥?H2| 
nH3iS(packets)S 2¥ 4=2812 a XII ¥SS(overall code rate)0l 1/501 SP. 3EI2 01^011 2^£l 
IIH^SOII PSHAHfe 2|2tS 3^8112. ^tPlfer HH 3L] P0IWAIQ 2t, v S AISB *0II ¥5i 

1/5S ?IS25 XHa^ nH^S HH5J ¥S S if BP. 

^P25 &g¥<3y ¥2(convolutional codes) SI S¥0l| ¥SS(code rate)0| SrS §? HD3J P0| 
blAIEI 2i}(packet diversity combining)^ IIH^i ¥s 2S(packet code combining) A|0|CHI »0I 

?i ziei 3xi as ass 'sail sip. nam, eis¥22| a¥oiife agf^y ¥S2hfe bei □ zi 

0151 0H¥ 301, ¥S §§}(packet code combining)0l M5> POIbHAIEI §B(packet diversity 

combining)0l| b|6h01 ^g 01^01 MSSQ. PEIAH 01 a B Sii 9a?Sl A|g8|fe Hybrid 

ARQ I l/l 1 1 Oil 2jg8fOI ^&B 0I^S(throughput)2| ;HdS SS 4= 2iP. 

£ IS EHM¥S2| S? DH?J¥S§S3f TOI3J POIblAIEISB A|0|2| ^fexhOia EAIB £3 

OIP. £AIS b!2f aoi.. S^B &SOI|LHX|(Es)a 5H!5|fe S? ¥SS(1/6)°J EHS¥Sfe feS 
¥sg(1/3)°J EHfi¥S(HI bl6D 4f&B ^feOl^S 5ISS S 4^ SIP. SEB, ¥S SB Oil 2|B S 

gOl^oi 3dB B4 SIP. SB8H SCO), ¥SS 1/32J E|fi¥ll ¥SI 1/621 AH^¥SSS 

m^l ¥S §B8hW ^ a 81 511 SB, 1/3SP ¥SSS AJSBoSMI ^fe 0|^3f PS ¥S1 

I&(¥S1&)S2SM| ^fe OI^S SAIOII ^S 4 SIP. 

fer All SI ^Biaa, SSS ¥1 Oil LH XI (coded symbol energy) Es2l SBB ¥Sil 5|§if (EH, P 

B¥Sfe i&¥22| if E| &m iteration) (decoding) 51 g^SI HI39fe 3¥, 'Shannon Channel 
Capacity limit'OII 2S8hfe Sfef ¥SS0)l PPAH XIISBP. PA| BSH , §iS EsS 51 golfer §?, 
¥5f°l EHS ¥5fe feS ¥5i°l EIS ¥S0II blolOI ^SB ^gOI^S XHS8|fe 352S SfEl 
Xil SIP. CHIg SCH, ¥SS0| R=1/3CHIAH R=1/6S ifrteffer 3? 'Shannon Channel Capacity limit'2| 
aStS ^*JSHAH n Sfe^Olg Oll^g 4 SIP. 015IAH SIOISEIH ARQ(Hybrid ARQ)S AlSShfe AI^S 
OIIAHfe XHa^OfP S^B 0||LHX:i EsS Algols, £ 10||AH2| Sg=dS R=1/32| 3?L| 

R=1/6°l 3?L| gaB 6JS0IILHXI EsS 5ISB 3J0IP. 0I5IAH ^2llf ¥MS HARQB Algol XI Sfe, 
^ XHa^S Algol XI 8*5= OlSSdAl^iiei 3? 5IS2J ¥sg(code rates)CHI COS? EHS¥S2I Sg 
S*IS ¥Si R£| 2JB &g CHI LH XI (symbol energy)°l H±m jIEISHAI blilSfStP. OI0II BSI 
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04 HARQS AtS5fte 01 §i<M a| ±m Oil AH ^ XH^^DfU- ^<M® Oil U XI (symbol energy) EsM M£5l 

R=1/32J g^U R=1/62J 3?U £JM Oil Li XI ( symbo I energy) EsM 

£A|Q bfSl- 1*01, ¥IH^ J[^A\oy SM(AWGN : Additive White Gaussian Noise)XHy°l 3h§ 8> 

Oil, R=1/32| ¥11 2£ ^SHAH IW^ QOIbHAIEI liofb S?, Oil U XI CH &Mbl(Es/No) 2011 

AH sICH 36Q2\ 0\^m J\X\B\ , R=1/6 ¥11 Ahg6^ 3^0||£ D\&DlX\0\Ci. TtEiM ¥18011 TtB ¥ 
12] £^b|U20UH A^goh^ Eb/NoS 21^^ ¥12] £)^d0j|A1, R=1/32] £^£OI fflj 

^ CfOlhHAlEJ S CHI 2|» Ol^(gain)^^ +3dB >^IBJ (scale) eig S^SS OISSIQ, R=1/6 E| 

M¥l°] R=1/3j» £M Oil Li XI M Ahg6^ 2f§ 3KM +3dB (scale) e*B 

5 §i 0|§£]H^, R=1/3 EiS¥12J- R=1/6 EHM ¥l°l £fe^£2l »OPh HH^i CfOlbHAIEI attjl- 
HH^ ¥1 mm MO\0\\ XllSSte gfeSOPI- 01 a 6* ¥lM(code rates)0il OS £^xF0lifr 
'Shannon Channel Capacity limit' Oil 2|oHAj OH^feoKDl, 5j^°l Sfe^Olfe £l£ fi^£]fe ^IICHS 
etdKminimum required S/N)S AhS8K)l ?B 4- SID. 



2. Minimum Required Eb/No for code rates 
Bt^2S, ¥!M(Code rate)OI ROIH ¥1^I2J 

ii Mssfe Ai^iioiiAi, ®m mmtx\ 

LH XI CHSMbl (Eb/No) te 8PI 
Eb/No>(4 R -l)/2R 



AtOI* (encoder block size) 31- DH^ ^ 93 ¥ 
&te(*. error free) xH^M J9I38PI flff £J± Oil 



ao| ^AjOil Gjsoj, AWGNOII AH ¥lS(code rates) Oil EIM ¥1011 AH fi?£|fe m&2\ Eb/No 

^, 514: fi^ 1 Oil U XI CH agai (mini mum required Eb/No) ^ 8PI 

(B DDI SO. 8PI 

(H 1 ) Oil AH CIS Oil LH XI CH&Mbl (Typical Eb/No) ^ EH M ¥l°l ¥121 mm A[0\ ^(encoding block 
size) LOI 1024^ CDJ b| MOil dH S (Bi t error rate : BER)0I 0.00001MQ- SMI 8PI ?1oHAH fi^Slfe: 
Eb/NoM U- El- CL 



rs ii 



Code rates 


Required Eb/No (dB) 


Typical Eb/No (gib) for 8ER=10" S 


3/4 


0.86 


3.310 




0 57 


2.625 


1/2 


0.00 


1.682 


3/8 


-0.414 


1.202 


1/3 


-0.55 


0.975 


1/4 


-0.82 


0.756 


1/5 


-0.975 


0.626 


1/6 


-1.084 


O 525 


0 


-1,62 


NA 



(S 1)011 /H ¥SS(Code rate)OI 3/4. 2/3. 1/2, 3/8. 1/3. 1/4. 1/5. 1/6 2J S¥0|| 2*2* 2¥Hfe 
Eb/No^ 2f2f 0.86 . 0.57 , 0.0, -0.414, -0.55. -0.82. -0.975, -1.084 (dB)SS & 4= SIC*. EES, 4r 

(H 1 ) Oil AH ¥21 R=1/32J ?1I AlgSlfer AI^H^ ¥S§ R=1/62J ¥SS A|g5lte AI^H AlOIOIIfe 
Sill 0.53dB 0|&2| &>bX\0\J\ SISs Sf 4= SIC*. Olfe 'Shannon Channel Capacity limit'OII MB 

a^si ^^xioiom. maiAH. mm =?m pi^si ^a^iai ai^s na§ neisis n xioife 01 mci 

§5ISrD. ftlfllS AISeilOI<30ll 2| e xlOIOII [Tjspj, R=2 /3 ?Si AI§6I2 BH^ ¥S §§§ A| 
SSIfe A|^S31 S^§1 ¥SI R=2/3B AlgSIOI W51 CIOIWAIEI SlrS Algolfe Al^a AlOIOIIfe 2f 

i.i2dB2i g{=rxioi:>i siss s 4= sia. 

(H 2)b AH«¥S ¥SM(sub code rate)S 2/3S Algols Al^gOIIAH &B12| XHS^g A|g§1 3¥0|| 

dh?j &mm Aigsife a^£i m%. doiwaiei Aigsi^ a^xiois eoi^a. sn?i 

(fi 2)011 AH S^OI S|4:2| SsXlOPI 1.12dB0IHS E1M ¥SS Algols Al^gCHIAH HH?J ¥1 gtfOI 
EtfS OI^S ^IXIfe 5!S a 4= SIC*. 
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[S 2} 



1 4- nmn 

1 terns 


Packet Combining 


Code Combinina 


Mother code rate 


1/3 

/ V \/r\ ulft\ ; r— ; , j 

(X. YO. Y 0) in Fmure 1 


1/3 

(X. Y0. Y 0) in Fiaurfi 1 


BIOCK Size (U 


496 


496 


Maximum number of iterations 


8 


8 


Number of transmissions 


• 2 


2 


Actual Tx code rate Re for each 
transmission 


2/3(by puncturing) 
See sect ion 3. 


2/3(by puncturing) 
See sect ion 3. 


Redundancy selection 


Ident ical pattern for 
al I 

transmissions. See 
section 3. 


Different pattern for 
al I 

transmissions. See 
section 3. 


Soft Combining 


Packet diversity 
combinino 


Packet code combining 


Gain through retransmissions 


Symbol repet i t ion gain 


Coding gain for low rate 
codes 


Minimum required Eb/No in Table 3 


+0.57(dB) 


R-2/3 +0.57(dB) 


Required Eb/No at 2'nd 
retransmissions 


+0.57-3.0(dB) 


-0.55-3.0(dB) 


Relative performance gain 


0 


M2(=0.57+0.55) HR 


Simulated relative gain 
(fl BER=10" 5 ) 


0 


2.5(dB) 



OI^OilAH tffflS btt2* &0|, EiM ¥<s( Turbo codes)© Afg8 r fe A|^^ EH3J ¥1 mm^±\M 

Ar§6r^ 5101 3\W ^ 9iQ. Wt&M, ¥ BS^ Ei^¥^M A r g6fe IH££ Al S CHI AH 

mil ¥^ sits ahj=i¥^ aaaeoii figs- aoicK e Bsoii/d xue^arb ^§ 3 

aiOi °]5H HH3i¥s^&S flff AHM¥sS ^^6rS, B/H fleet ¥S SfKcode combining)OII 2|» 

oi^e ^ 9JLH, sue »2i ms^i a^a r ^ Ai^gjsi s^e acu^ jh^aiij ^ sack 

£ 2fe « Hta°| *JA| 0)10)1 EiM¥sM OlgoH AHM¥sM £S£6PI ?ie SxIS £A|6H1 2iCh 

£A|£ U^2I aoi, AH¥¥^M ^SPI ?|» §X|*= 3JI 9M¥^|£f ( AHM¥^ (204)3 

*HO)3|(205)S 

Si XI, 6P| E|S¥£3I» HU=?^¥S.D\ 201 B SSblM^M ¥^Sf8rOJ SI1¥-S£J 

Ii(§M^Jii(X), aiiniBIEI£iaS(Yo,Yi)S S^Si-Cf. eJHBItH 202fe gj^a^ SSUIM^e 

^CH£! ^SiOil 2]6H eiaaiSSrOj «^ep. »|2?«¥S3I203S 4tD\ eiEidlW 202^¥EH »3*gfc 
31 £iEHe.|^@ SSdlM^g ¥s»SK)l X^S^SStSa^SSU'). XH2HHEI EI&MStY'o.Y' ,)M ft 
^ & Q- . IfEUH, E1M¥S^|2J ft£j ^11? &D\ li\ 1^¥l^l (201) S X1I2^^¥^^I (203)011 AH 

M^Sfe &J\ 31 ^ fll2¥£ti*S0| SD. OPIAH, £>0| «|2?«¥S3I (203)011 AH 
«(X')fc ttXDS S^SJXI £>0| EiM¥^^l°l ¥5iS ' 1/S'OI ao. 

A|^¥5^5I 204^ X1l1?^¥m^l201 a 203© S¥E) ft^£|£r £>0| 7H1 1 SI fl|2¥s£JgMM 

^6rI2, SIOi¥ 205SJ *]|Ol5r0ll £J3| ¥1^111 ^§ 3*! Oil 2J6H £iS §y &r^6 r 01 AHH¥mS ttifl 
BP-. 4£D\ »|0I¥ 205^ **E|fe £ 7 LH XI £ 92J &22£|g§ §SH a§(Sy &l^) DH^^!^e 

m Oil 2 £1011 XHSSH feU, ^>^l £lg DH^^J^OII CEfe ^'i^^^ll ^,0| AHH¥^ 'B^^l 204S 

bq. nans, ah^¥s b^b^i 204^ &m&^&mo\\ 9\m &j\ 9M¥m^i^¥EHaj ^§ ai 

SS¥|0|| ^orfe ¥^^MMe ^H^°J ^111 ^^6 r 01 AHM¥sM SSM. 

drOil Hf^e, X, Yo, Y,. Y' 0l Y'iB ^ QgHj- aoi §£J^Cr. 

X't : §M^JMM(Systemat ic code symbol SE^ Information symbols) 

X : §S^M§(Systemat ic code symbol SE^ Information symbols) 

Yo : E|S¥S^|2| ^^¥s^l^¥Ei^ ai00A| ^1 MM (Redundancy symbol .from the upper 
component encoder of Turbo encoder) 

Yi : E1M¥S^I°I ^^¥^^l^¥Ei£i £|00A| a MM (Redundancy symbol from the upper 
component encoder of Turbo encoder) 

Y' 0 : EiM¥s}|£j ^^¥s^l^¥EH2J d|0EjA| g MM (Redundancy symbol from the lower 
component encoder of Turbo encoder) 
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Y't : EIM¥1PI2| o[^\ ^£¥1PI^¥E12J EI00AI & Ml (Redundancy symbol from the lower 
component encoder of Turbo encoder) 

01 ah ^g£Jbr £ 7 LDXI £ 9b ^ Oil Oil Eifi^li PhXI3 k\— ¥l(£b &g OH 

§^^)li a«5PI ¥IB §»B EAI8HI SICK ^81. SE 7S &PI AHH ¥1121 X «H 

AHM¥1(C0)M £BS8PI Aft i»0|2, &PI £6g S HMS- U\X\^i AHM¥1M XII2J& gZI2| AHM 
¥ll(C1~Cs-2)l «gSPI MxhOICH , £P| £ 9b OtXI^ /HM¥l(Cs-1)« 4BS8PI 3» 

> moi^o. 

016} g g Oil AH ENCKOISF 1 HI ' 01 £f EIM¥lPI01IAi ««ofe ¥1^11 g 

XI|1:?£¥1PI(201)0IIAH &£S8fe S^iKXW XU1HH£|E|£JMl(Y 0 ,Yi) §S6fb 2JDI0I3, ENC2(0| 
o[ l HI2¥m^MM , 0|y 8fit)b Xj|2?£¥lPI (203)011 Ai ^^ohb XH2HH&I El £ ■«(Y' 0 . Y'i)« S6fe 
2IDI0IP. 

£PI SE 71 &5Sf0, 401£f^l CHI AH £<MPI0ilAH SISK ^ 2ibr SCH2J ¥11 RmaxM g&Ck 0| 

b A[§5fb A|^|jJ2| 2^ QIOIEfSOil 2J6HAH a§!£]D1 U)¥^ ^OjXIbr 2t0l @CL 3 £131 &PI ^CH 
XI sICU ¥11 Rmax=(k/n)2| S4^dHP^ 8 4* 2ife £J^2J ¥11 Rminl 6PI ¥ 

oioj^ s§g 4: $12L[ g^g 1/6 m^: 1/7 OlohSI ¥!§§ AhS&Cf. Olfe EHM ¥12| g 
¥ R=1/7 OlofOilAHb ¥11 3±0|| CDB ¥10|^(Coding Gain)0| 5s|£Jb SSi M0PI OHSOia. 
3 d[H, 4*d!& ^1P|2| ftlHI ¥li(R, S ¥5i)i SSCh &PI H ¥li(R)8 £> h P| 5j^¥t§ 
Rmln 331 ^Ptl^O. 

tfXIl Al^ij ?«AI, £PI £IOi ¥11 Rmax SI S£ ¥Si Rmin^ D|£| SoHXIb »0IQ. 2101 
£, 6PI sICH ¥11 Rmaxb ^£6^3X1- 5fe A1M¥12| ¥11 (subcode code rate)l UEHH3; 6PI 
fi± ¥11 Rimn£ A|M¥1M§ ¥1 3 » (code comblng)SiM ttH EJ-lOIXlbr ^fi(target) ¥121 ¥ 
111 UEIfcHQ. ^oh^o^ > mj\ z\± «lfg Pi Oil AH Af§8fb ¥1^I°J ¥110ia. 

4PI SCH ¥ll(Rmax) S £j£ ¥ll(Rmin)0| 4^CHX|£ , 403 B 31 Oil AH &P| £| D) ¥11 RmaxHf £1^ 
¥11 Rminl PfX|3 6PI 

(^gfAi 2 )fi OlgoH AHM ¥12| }H4>(S)8 ?»CK 01^1 AH , 6PI AH*¥112| 4^(EEbr 2iS 0HMa|£ 
2J PH40 = £PI Rmax CH Rmin2| bl 3t» gfe §4^^ S8HSCI-. 

S " f R max /R min 1 



oi^iAH, 1 1 fc *2i aa e^m^u e ^i^s^m uatdo. 

^.Pl AHM¥1M2J ^, 4053^1 Oil AH ^ ml S^iasUl, 407E^I0ilAH C(=mxk)M S 

SSQ. 01 PI AH , Cb ^ DH^^!^2| ^(column)2J 4^(EEb UEftHQ. OIPIAH , £P| 

£iS 0H^^I^2J ^2j ^ Cb sJCii ¥11 Rmax Oil 2J6H 0IIMMCH , 5iUi ¥1101 

3/4 o] §?, £PI S2| 4= Cb 3,6,9. ... PI- M ^ <&2.B\ , SPIS^ AHM¥1 ««"A| HD\ S°l ^Cb 
^Pl BPll g SJ^2J S^o^ aaeCK O^PIAH, ^P| 5|CH ¥11 RmaxS '3/4'^ P^§5^P| 

ra^oii, ^pi sis ohm^^2j ^2j ^ '3'°^ Mmmu. 

3 £13, ^Pl 407BPil0ilAi &P| ^4= mDI ^P| fflCH ¥S!2| ¥l^M^(n, ^S)§ SoH ^P| aiS OH 
^^^UiOilAH ^JM12J 4^ NsM ^SthCL ^P| ^4 Nsbr ^ S!§ OH^^I^ LH CHI AH £^£Jbr 

&mm°\ 4^(se^ <ysj£i^ ?ixii2j 4=)s UEftaa. eb, ^pi ^^a^ ^Mi2i 4- ns^ ^pi it 

2J 4^ COil CHoH C/Rmax Oil 2J5H §oHX|P|£ »P. 

3 £13, 409&P1I0IIAH ^P| S!S DH^^I^ Ul CHI AH £J^£lb: ^MM2| 4^ Ns£f a!S 0H^^I^2| 

2J 4^2J xPt ^^IPIOilAH Xil5£J^ EiM¥lPILH2| ^?^!¥1PI (const i tut Ion encoder 5Ebr component 
encoder)12J SSoHHU ^XIM SAh^O. ^XH aiSBOl Slfe EiM¥lPll& £ 2011 £AIB tJh 

a 901 23H2i ^^¥1PI1^ ^^SCf. ttfa/d, ^P| ^^¥1PI12| 2^ 3f3Ba. ^. 

409&PII0ilAH &D\ <M^£i^ ^JM12J 4^ Ns2| &P| ^12J 4- C2j xfP^ '2' 0|^°]XIM SAF»a. 01 St 
Pil 6^ 01^^ EHS¥lPIPf P|^2| OB ei¥lf Af§6fb ¥1P|2|- ^£1 £ 2 Oil AH M^0| ¥ PH^J . 
?^¥1PI (Component encoder )1(ENC1 U ENC2)0I eJEidlhHOil 2J6HAH 5>P| ttHS 

OlCh EHM¥lP|2i 3^2J ^§ ?ioHAHfe, SM^IIii 2¥ ^ ^P| ^=^2j 

^^¥1PI12J 2|2}0||Ai »»Ste HHdlEI^MM § ^CHSE 6fU^|^ S^£|CH0t &U. 

OIIS SOI. ^P| S3 0HM^± LH CHI AH <y^j£J^ ^M12| 4= NsOIIAH ^P| SM2J 4^ CM B<*« 2tOI 
^22 3^ ^Pl HI1 S XH2IIH£IEJ^M1 g 1PH2) ^SE}§ d^B 4= SICK 01 3^, 01 » 
PHSI ^jMl XiMIlHdlEI^MM g Oil AH <M^6FP1U ^ X1I2HH £i El ^ Ml gOIIAH <y^oH0^ £j^QI, ^ 3 
^ £¥ EHS¥12J Oil AH g ^ XII SI ZIU3 ^Cf. 51 HMSI S^Oil^ 3912111 Bl El 61 Oil Ai 
£J^ 6JM0I 2 5i SO. 3^, 01 g Pil AHM ¥lb E<M¥1P^ OhH Xil ¥1PI SB! 

K=4ei ^fe v ¥l(convolut ional codes) PI- £J3 E^¥1PF PfXI^ EiM 2i EH £| tH 2J Ol^l S5i XII 5 6f XI 
a^M SEH&CK ¥ &KH2I 3^0il£ Xil1^^¥lPI0ilAH fi^ § SOI 6J M (systemat ic symbol ) St 

oi s^£j3 hheiei &mo\ mm a^a^ ¥iioi ie« vipf si cm . ¥iioi ioihs 

¥10|^(coding gain)0i Sife ?SS5fX| &8 ¥¥111 A|^^(uncoded system) 01 BO, OJ^AH 

Ei^¥lP|2J XHS6PI ^6H AHfe ^Pl <^^£J^ ^MM2J ^ NsOilAH ^Pl §12| 4= CM 

afche aoi 2aci 3piu ^ofot ea. 

BhBI . -yPI 409BP1I2J Bismol ^Pl 2!S OHM^I^OilAi ^P| C^H2J §M£J 
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iii m OIEI goH£! Ef£J (TYPE) Oil CQ£f UCHXI ^liii flSieCK Ef2JieJ 3?, 413B3l^ 

(^Sf^j 3)011 218H ^|1HH£IBI^jSMnU- SI2DH£I El ^11 ^ Oil AH &3| UOUI ^'111 tf^S * 

^2} sas^u b>ii ma. ohm mo\ , &j\ uchxi ^jmmsi ^(ns-c)^ 301 s epi 

(4^*! 3)011 2|6H fll1fl|BIEI«l««0||/H 23HSI &>gi§ fiscal. £1 B|^JMS0il>d 1 3H2I ^ii 

«S|S^| so. 

I (A^-0)/2 I ENC2.<J>c*riry} 



OHIAH, 1 * J fe £P| *2| SSS^U £|CHS^M UEf^. 

»H. E}gJ22i 3^ 415B3tl^ S8»0| 8PI 

(^«|^ 4) CHI 2j6H HlinHaiEI^MM^ ai Bj ^ MSCHI AH &J\ UDIII £JMit1I §5H£! UI80II OBI- 

s gg^a. OPI/rf, a a bS HI1 » «!2JIH£IE|£JMeOIIAI <ho|£J^ £JM£^ SbH 

bia fit m. 6PI XII1M£IEI6J»B0II/H a(Ns-C) CH a+b°J Hiatal- SSS^U e ^jiil <y 

HI8KZ1. ^3| AI2IIH£IE|^gM SOtlAH b(Ns-C) 0) a+b°J b|&j» SttSKflU SO)S4*2| 

f a(A r s -C)/(a+6) 1 ENC 1 <j?ariry) 
| 6(jV s .-C)/<>*-+-&) J ENCl<j>ariry) 



E.^, 409031121 £2M E-^SUI ^ &3| aig DH^^J^ LH01IAH <y^E]^ 4JBS2I 4* Ns2f £ 

3| DHM^i^2| ^g£| 4- C£| XlDl ^31 E|M¥m3|2| ^^¥^^IM2i 4-fiD ^23, 417E+3IIS 

susshm &;>i me 'vbb s^aizj ^ ^01 407&3ti^ sso^a. = , 4090^1^ miw § 
aisg?i(ais oh ^±21 3^1 ) oil ah as^ssi mgm sL&m 4> ssifc ahm^sm ggv ^ a 

fcXI 0)¥S aS8H= BH0ICL BIS. E|S¥^2| SSBT ^ 2*^2, &D\ 417B3I0IIAH SSS 

?ks§ ohmsi^si BD\)m m^Mzi^ &d\ 407B3i^ amo[D[ 01 ah sum m ^ieia. 

b>2f SOI, £3| Si OHMSI^te }|S3°S, EiM¥s:>l^¥Ei2| ^li § SM^Iiii £¥ 

fiaism. an si ^i2hh£Iei^m^ mo\\M ^ichs smsi ^11 ^ sas^ ?^^ck 

0\m HD\ £ 8S S£8(0i B»S| aiS DHM^!^M(C1 - Cs-2)e ^SSPI ?ie b J3i fla&a. 6f 
3| £ 8M ^aa^Oj C10ilAH¥EI Cs-2 J)IX\9\ £iS 0HM^!^§§ 

£ 8e S2E6ha, DIEI §6«& EfgJOII (If^ SOIBM 503B3IIM *BSa. Btt EfEJiei 3?, 
£PI 50iB3ii^ aamoi 8PI 

(^m^ 5) Oil £|6H XiimHai EI^MMJlf ^l21IHaiE|^MS0IIAH 2| ai5 DHM^I^OilAH tt^M ^MS2i 

4= Ns2J ^jiii <Meh^(^ Mj\ &mm°\ 4 s Nsb ^AH ^gel SOI mUf ^>0| CH ¥11 
2J ¥£^ji4(n)i Sot) 01 31 AH, HHHHaiEI^MeOilAH ^MM°| 4-31- ^31 

HI2IIH 2-IEI^jMM gOilAH <y^!£Jfe £JM§2| §S8f3iU B3il §[CK SB OIS SS DHM^i 

^MOiiAH <y^axi asiyMes <y^^£^ ma. 

f AV2 1 EWC\ (parity) 



mm, &EJ2ei ^,01 503&3ii^ atyohoi api 

(4^ai 6 )oi| ojsj) jgiimaiEI6)«B3l- £l El &l *S0il/H £> h 3l 2| £iS QH^^^OilAH <y^^ ^jMM2J 

4^ Ns2| ^lii SoHS. bieOil dfdl- flSjeO. OPIAH , a2J- bM 2|2t ^31 ^111 a ai2HH£IEI^iMe0il 
AH <m^£J^ &mtm ^HHbiy m dH. annual El^iMe gOilAH a(Ns) □ a+b2J bl 20 SSShXU e 

si^s^hi &mmm <m*m. n\2¥$.&mm eoiiAH b(Ns) ch a+bHi ai aa saia^u a 
ch§4^2j annual ei^mmm <y^i^a. <y ^^oii aicn . oia ais oh^^^^oiiah <m§« 

f cj( JV s y(a+b) 1 ENC\ (j?c*rify) 
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0I6I- &PI £ 9S SS8I0I U\I\Qt 0HM^(Cs-1)S ¥S8hbr fig»a. 

£JPI £ 9M 601Ef3IOi|AH 0\B 0HM&!^88 SSoKX <y^£JX| 8*2t@ ^ili 

2= <M^^p 01PIAH, fef^l <yeHQ £JM12I JH4^M Ns2£f S2IBQ. 3d|I2, 603BPII Oil A1 &P| NsOil 
AH &P| Ns2M 2U+Z\0\ AH^g NsM S2iea. 8* At £ 7 LHXI £ 92) 2l§0il 0JEI- £!§ OHM^I 

2^ ?|x|2| £IMMOI <M^3SiP| n]|gO||, £JP| AH^OI §£|@ Nsi= tf^fj- £1M1SJ ^H^^h 

sa. soi em fisitt iw^m =?m 605e+^ichi ah &pi em asiar ^jmm°j 40k 

■o'sq exis hajbcl &si. &mm°\ 4ot 'O'ois tus sssun, 'csa bqs & 

pi ss^jii g 401 em #^9 ^ji§°j ^bi &'i§i p-ai <y^&p. 01 pi ah , &pi ok\ 

58 5H& Sfi^gS &*8r0| 2IOISCK 

S ^S2J AH*¥s A J^i§I ? Ml 216! 4*xlCH2J§ S6H CfM5f BO. OjIM MCH AH , Al^g 

01 XllSo^ fflCH ¥^8 RmaxPh 3/40111, AI^IUOI J9I3V 4- Sib ^sPISi ¥S8(R), ^ 2¥^10l 
1/501 BH) z\± ¥mS(Rmin)^ AH«¥s2| PH4>(^8 OHMS^SI 40 Sb DM HI BOI 

Rmin= 1/6 

S=6/(4/3)=4.5 — ) 5 

caeuH aig dhs&i^bsi 4=fe 

{CO, C1, C2. C3, C4} : Rmax=3/4 

01 Pi AH, AH*¥m£| ¥118 '3/4* 0|H, AHM¥mM°l ^b 'S'OIHS, &PI A)M¥s88 ¥11 

V8fB, '(1/S)xRmax=(1/5)x(3/4) =3/20* Oil 2J6H ¥1101 3/20P^ BO. 0128 32H°J SMbll^g £j£ 
8hfe S*. ^£1PI^°^ 20PHS] ^l^MMOl 31 2|D|»CL 8^X|°}, S*b=5*4=20, 

S*a=5*3=150|H^ £j££|*r ^Jii8 15JH0l°^ feOI 20JHM °.^A|P|P| ¥loHAib £JP| 15PH £J 

i§§ 5PHSJ ^i§8 e^SHAH S^Pil BO. 01 PI AH , &}^£Jb ^'§18 P^§> 

S»Q. ^Pl Oil CHI >d . AHM ¥1 Oil AH §S£JM2J XM 1H*1 &^8f£s AHM¥1S ^gSJH H 

finite SPHHJ AH«¥1^M S¥ 4^8^ 3? SM^MOI 2£ R=1/56! 4^ SI 

201 oia pfxih Mil 4*a»rj. 



3. Redundancy Select ion (Quasi -Complementary Code Set) 

&PI 2 4 LHXI 2 61 goH AHH¥11S Se^J ¥1( complementary codes )a|- & 4^ 2i 

D. »X\B. AHM¥1M ^B^^Oil 2iCH «^ £^EJb ^MIOI ^XH8H1, .^^£J AHM¥13 ^^01 ^ 
Olo^H^ M&¥l£f m 4^ SiD. SE^ ( e aSOII 0>g AHH¥lb EHS ¥51 PfXIH ^B^a 

^P| £E 4 LHXI £ 6S SoH £SS£l!z: AHH¥1M1 '^fiS 9 a¥l(Quasi -Complementary Turbo 
Codes : QCTO'a S8FP|^ »Q. 401 SM¥li ohOl^dlH ARQ Al^ijOIIAH Af§i 38 XHS 

¥1 2&(Packet code combining)! Mg8^ CHa^B! Al^^jOilb 8hO|HB|H ARQ Al^gjOl SI 
a. ^XH, Xjl&aOj Sib HARQ Type I, Type II, Type 1 1 1 Oil AH S¥ EH ¥1 I@§ Af§S 4^ SI 2 
01, Oia& Al^ijOil ^Pl EiM¥lM AFgoH XHS^ PIsS ¥^^4^ SICf. OjlM mO\ 

HH^! (Packet) 2^1 ¥ith Pl^ &?|2| SMbIM M^S eg«>. S e ^L|M(transport unit : TU)0ldH2 
§S|8h^ m^i ¥1 Umm Ahgm^ ^P| smi^SIH ARQ Al^g HARQ Type I, Type II. Type III 
Oil AH ^ H2i2\ §^!^5§ 8U^(transport unit) 3^ A| DhP- ^§ 6fU°J AHM¥1 CiS ^^8F01 2 

XHS^^I PI^B?!^ sPIS^OII A|g£lb TU2J 3P|2[ 5!§ Afii ^£ S12Q1, so DH 

2^DfD QB 2S Ah§S 4^ £ SICK sPIS^Hf JM&£ U[Q Qmik ^01 S°J£J 

fer f Eia¥s£J S ^(Quasi-complementary turbo code set)§ AhSttQ. 

^Pl E|M¥s(Quasl-complementary code) Cq^ AHM ¥t S& A^I^(code set size) SS PtXI 

Oj, 2|2|o| AHH¥m Ci(i=0,1,2,..,S-1)l ¥s il))S2£M| S ¥s(mother code) CM XH 

¥^ (reconstruction)^" 4- Sl>IU, ^Pl S ¥s°i ¥11 MC( ^8 ¥i§§ P^XI^ AH^S Cq 
» ?Si4 SICf. OjPIAH 2 ¥s(mother codes )df S8 ¥^PI (encoder )P|- P^ 4- Slfe 5)4:3 ¥2 
KRrnin)! 2|0iea. 2^ AH tfBgt aili Di ^Pl E|M¥lfe 8PI 

Original code C with code rale R=H or a code C with code rate R( H 

4-1 

^/^ 

— i-O — 

, where S is number of sub codes with code rate of Ri and Rm is mother code rate. 

0161- (quasi -comp I emen t a r y ) Elfi ¥^S AhgSUl S^B?|g egH^SM ^U§(Transport 

unitjs aaajoi. ^Pis^a xhs^oiia) sue tu bpis af§8^ Ai^goiiAH°j ¥»i^ej 
a^ii flat»s sia. ^^si s^oiiai ^oie tu bpis a^§8^ ai^hoii/hsi s^^^s xis 

01 D[^B\Q\, OjPI/H^ ^SSJ aS|H ?)6HAi S¥ 581 & TU BPIM Algofb. Al^gJOil 0)5H A88D. 
01 PI AH , AH^ ¥sg°J 4* SPF '4' Oil) 2 ¥1 ¥ si (mot her code rate)0| ' 1/5'oj 3?1 PfS&Cf. 
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( 1321 ) £?ISs % XH2£B?lfcr g^SM £?UM (Transport Unit : TU)B?I^ 01 ^Oi II 01 



( 2B3I ) IKS* 31 S3>I2SS S&& 4=<y@ IIH3J2I eg SS2tfO|| °l& SHI ¥S8(0verall code 
rate)OI 1/5MC1 S 3^0llfe XHS^OI Q§S OH OK* 5£& E)S¥S5j AHM¥S Cil>f 2|2| S££|01. 
3 £AH5= CO, C1. C2 CS-1^h SCK Ol 31 gg DH^i ?S §tf§ B3I0ICK 



( 3B3II ): IHS^3t ^J\B^m ISS 4=a£! eg BSSgfOII °l§f Sill ¥SS(Overall code 

rate)OI 1/5SQ Sf-^iU SS 3¥0llfe XHS^OI 2I§ fflOfQ- gMSrE]S¥s°l AHS¥S Ci3>t 2*2* 

QM B^EICH S^SID) 3 £AHfe CO, C1, C2 CS-1IH SCh 0| 31 §g TOI^ CfO|b1A|E| ggfg 

^SSffe B2I0IC1. 



( 4B2I ) Eie¥s2j a&a^ife s°i°i ats Afga^ 4= aieoi, oife s^ioii sia^ Rmaxa- 

Rmindl 2J8HAH liSD. OPIAHfe C ¥Si R0| 1/5012. IHS^S ?lef AHM°I ¥11? 2/3M AhS 
8hB£ SCH 4?H°I AH!e!¥S§§ AhgSf 4= 8lO. 

(S 3)g ME«S! XHy Mil QIO|E|§(Forward Traffic Channel packet data rates)OII OiB 

s as*S2i a&s aoifiD. spi 

(E 3)g IS-20002J IXEVDVOilAH Af§l 32°^ SOIfe m§& ^S8fJHB2| Q|0|EH§0|| TtStM ¥ 

SSts ?S 5£S, e ¥SS(Mother code rate) R=1/50|2 2f-2|2| AHM ¥s(sub code)°l ¥S§5 
R=2/3. 1/3, 1/6S AJSSffc g?i soisa. 



Set Size 5 


Code Set 


Subcode Rute Set 


Data Rates 


1 


{C 0 } 


C 0 : Ro=1/6 


307.2kbps 
153.6kbps 
76.8kbps 
38.4kbps 
19.2Kbos 


2 


{Co, CJ 


C 0 : Ro=1/3 
C,: R,=1/3 


1228.8kbps 
921.6kbps 
614.4kbps 
307.2Kbps 


4 


{Co, Ci, C2, C3} 


C 0 : Ro=2/3 
C,: R,=2/3 
C 2 : R2=2/3 
C 3 : R 3 =2/3 


2457.6kbps 
1843.2kbps 
1228.8kbps 



401 

(S 3)0ilAH M^OI AHM¥s2i ¥Z>mO\ R=1/6S| 3¥01lfe 2 ¥sgO| R=1/5SCf ^2HS OH A| 

□ha sas- ¥i^f A r g£ioi ois co^ sAimaa. yeoii Am¥m£j ¥smoi r=i/3°j s^oii^ 2 

¥m^(Mother code rate)0| R=1/5MQ 3E^ DH 2£ A| U\Q &0\& AhgSJffl OIS Co, C,S S 

Aimaa. Ol 3^ ¥ma^2| 33l(Set Size) Sfe X 2 X J\ SO. AHM¥^°I ¥1lM0I R=2/3°J 3¥01l^ 
S ¥^g(Mother code rate)0| R=1/5Ma 3H§ DH AlOhCh gOIS ¥i?[ AhSSM OIS Co, C 1f 
C 2 , C 3 2^ HAIorSCK 01 3^ ¥^a&S| 331 Si= '4^h SQL 35? S» Ami£(Set Size) SBfg AH 
H?S^[ 2^ S^EIEr 4^1= 2 ¥si Rg ^ 2*1201, ¥s^Ph ISelb SCH21 

¥Ssf OI^M Sl^tf 4 2iQ. 



4. Puncturing Matrix for Quasi-complementary codes 

(S 4)fe AHM¥m£J ¥^#011 CLF^ 2iS OH ^ (punctur i ng matrix)M2J g OIIS SOI^D. 
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[S 4] 



gJD^ SI ^2002-0031096 



Code rates 


Co 


Ci 


c 2 


c 3 


R=1/6 




-V 
**o 
>'» 
>'o 

y\ 




2.' 

1 

1 
1 




NA 


NA 


NA 


R=1/3 




1 
1 

o 
1 

o 






1 

o 
1 

o 

! 




NA 


NA 


R=2/3 




- 0 0 - c. 
0 - C 0 Cj 






C - 0 0 Oi 

- o o - c 






- 0 0 0 - 
0 0 - 0 o 






I o 

o o 

O 1 

0 o 

1 o 




R=2/3 




i i i i 

1 o o o 
o o o o 

O O 1 o 

o o o o 






0-0-0 
0-000 

o - o - o 
0 o c - c 






o o o o 

0 o o o 

1 1 O 1 

o o o o 

O 1 1 1 






1111 

o o o o 

O O 1 o 

0 o o o 

1 o o o 





#31 

(S 4)011 AH a^0| ¥S#0| 1/52J E)S ¥2S 2 ¥S5 MBS[J1 2^S| E£Q\Q 4JH°I 32d|Eg 
Oil 2|5H i^S ¥S^lMi§ mxlH ¥S§0| 2/32J AHH¥SS 4S«ffCf2 43H°j §2d|E 

SOII □SHAH 202H2J ¥2 £§§01 BttilEPI OISOII 01 g Oil AH WHS 2! £8101 ¥SS0l 2/321 AHS¥ 
Si glgSWI 9Cf. BIS, 4^12} &0| £S£!Ste AHM¥s§§ ^HI3 IM^! CfOIHUIEI g&g 

oa, ^ mm^±o\\ sish asafe c 0 s ais^oi a^a moia em shah s^sha ao. e>aoii 
hh 3J ¥s i&s 4g§ae, xn£!# qsoi sis ra di-o- ahs am ¥s<yss§ asam. semi 21 

AHM¥SS(Co, d, C 2 , C 3 )S 2^ *0llfe 4f3| DH3i 0-OlbHAIEI 3 US 4=g»a. CEf£IAH BH3! 

¥2 3^8 AFMshfe HARQ Type lll°l 3^0llfe 4 BJ°I &£0\ 0l¥CHS OISOII ti\S.± 2 ¥20ll 
0>M ¥S <yiM§(full coded symbols)S 2^ ^11 4*8* 4= SICK 

(H 4)°l Sg OHSiN^SOIIAH 312 H ¥)x|°| &'M0l £!S|(SEfe UEILHH, '0'S S 

££|XI StU £3 (puncturing) US UEft«Cf. SES '2'fe SHSSIte ?|xl°l &S0I 22 HI^SJCH a^£l 
{= 21 2|DI&Cf. 0UIAH Sig(§y Bi^) 0HSa|±te pgo) sags S^SIE? 



(5211) y^(Repet it ion)0| ArgSJfe SfiS 6|iii¥2£l AHS¥2fe §£^i XS Hm&Ch 



(532) B.^0| AlgSfe gaa EHS¥2°I AHM¥2fe, XS emsfe 3¥ 2S AHS¥Ss 

§ mmm ^sa eh£¥2oiiah §s<yg°i s& ^§sm s^i ae^ ^§§hci. 



(523) £!§(Puncturino)0| A|g£|fe 3^. SSg EHM¥2°) AH"¥2fe: §2&M XS HI2IS £100 
Al fe'if ^33 SS&Cf. 



41-10 



112002-0031096 



(524) 2gOI A^Sfe 3?, EHM¥s2J AHiE>¥S^ XM a@@A| }|- 

S3 eas^KuniformSMI) SSSD. 

^Ol^ £g 0H^±°l £SS ia§§ ZQ^oUH R=1/6BJ £S ^ B« DH^^I ^(Punctur ing and 

Repetition Matrix)S ^EtSS, ^^J\0\\M 2S X ^iii £JM£S^S (soft symbol 

combining)^ em°j £JM^ H«e ¥1011 ^tl 4S6f°§ Alfll ^S^ICHI AFgSJ^ R=1/5 

s zi?@a. ifdfAH oia§[ saoi ^msi oiiuxpi- e^a R=i/5¥ti Atssi-fe g^oii^ ^ 

BIS ^MOilLHXIM A^goh^ R=1/5 MM U\o[0\ £^0| 3H«SCK ^. Oiae ¥t^lii BWi-t-Hi 

sicH siae ^Hxife tus sm^moi so. oiae ^§ohah as, &3i 

(h 4)°j aig(sy e«) ohm^i^^ sa^M^oii am eaei £JM em* afs&o^mi §a^ji°j cmi 
lhxis s^Ai^ife m ^ 2ia. 

(fi 4) (HI AH R=1/62| S^£J^ ¥«1>^M°J 4-^B PMUI UCh 
Co : X, X, Y 0 , Y 1( Y' 0 , Y'i. X, X. Y 0 . Y,. Y' 0 . Y',, 

0\D\M, £H\ S^£J^ ^£6J««2| 4*fer 6mS| gSOi£JM( information symbol ) CHI O\o\0\ 6JW°\ ¥5 
CH £JSO| ^^£IH5 AHM¥^HJ ¥118 ' 1/6' 01 @C>. £>0| R=1/62j £!§(S! 
QHM^ ^(Puncturing and Repetition Matr ix)M S3 ^ S ^ I Oil AH ^ 2a X 
^M££liMsoft symbol combining)©^ SH42I S«e flOII 4^tSea. OJBfAl , 41X11 

^m^ioii A^esife ¥ii^ r=i/5^ ^sa. oiae saoi oiiuxpi- r=i/5¥^m ai- 

S6^ g^OII^ S^£| 2^e £JM CHI U XI S A^gSfhr R=1/5 ¥2 0il bl £^0I JHtfSa. Oiae 

¥moi emsoii aioi *!ge flat §MOi ^moi bo. oiae ^soiiah as 

R=1/62J Si ft! &m OHM ^(Puncturing and repetition matr ix)M AhSSHSMI 3Se £M &m§ 
A>§SH2, SSOi ^jii BHtStOI SMOi £M°J OilLHXIS milMd\t= R=1/6 ¥sM AtSV 4= 

aio. 

6f3| 

(fi 4) Oil AH R=1/3 3^ 2^3^ ¥m^jM2J PMHf 1Q. 

Co • X , Yo , Y ' o . X , Yo . Y'o, X , Yo , Y 1 o » X , Yo , Y 1 o 

C, : X, Y,, Y',, X, Yi. Y',, X, Y,. Y'i. X, Y, f Y' t ,... 

01 ^ I AH . MM S^£J^ ¥s.&mms\ 4=1= 8H42I § SO) &S< information symbol ) Oil CH8tOJ ¥1 
0\ &MO\ ^^£J°S AHH¥^HJ ¥1§8 ' 1/3*01 BQ . 3dHU Oil AH Ahga^ OHM 

^^(Puncturing matrix)^!- 0 = 52 2^£J^ ¥^^1- AH^ &0|6m*= 21 & 4^ SID. £E& C02F C1 

e sa^eshs §s ^Mei x^ 2^ «^sjch s^an uoixi y 0 , y 1? y' 0> y 1 ,^ ^^i 

ck cayAH ¥^moi 'i/5'e! ^m^iM Mgsfoi snoii/h ^sti- ais( s dhm^i 

^^1 

(fi 4)011 ah r=2/32j s aw a^s^ ¥s^jm°i 4^8 a§i sd. 

Co • Yo , X , Y ' o . Yo , X , Y 1 o » Yo , X , Y 1 o . Yo , X , Y 1 o » . . < . 
Ci * X, Y'o, Yo, X, Y'o, Yo, X, Y'o, Yo, X, Y'o, Yo,... 
C 2 : Y, f X, Y'i, Y,. X, Y'i, Y,. X, Y'i, Y,. X, Y'i, ... 
C 3 : X, Y' 1t Y 1f X, Y'i. Y,, X, Y'i, Y, f X, Y', f Yi , ... 

01PIAH, ^Xil a^a^ ¥s^M2J 4^ ¥^H2| §MCH^iS( informat ion symbol ) Oil Q\810] 3JW9] ¥^0i 
^JMOI aS£|ES Ai¥¥s2J ¥118 '2/3' 01 SCI. 32HU 2^ Oil AH Af§3b m, C 0 , C, 

C 2 , C 3 £l ^^OilAH A^gEJ^ aiS OHM^!^(Puncturing matrix)^!- Df^H^. S^SIfe ¥1^ AH^ ^01 6h 

cfb at ^ 4^ sia. se& co, ci, C2, C3B §aO)^M2l X^=r 2& ^^90) a^an 

UDiXI Yo, Yi, Y' 0> Y'ife S^@Cf. »^AH R=1/62J 3¥2f Stt^l R=1/52| ^^^1 

e Mmmw ^wldi ^ojiah ^sm as( §y dhm^^^i ^^521 Ei^sfHs s 

MS^i 4^ sia. . 

(fi 4) Oil AH R=2/3£j ¥ ^JWi S^SJfe ¥1&'I°J 4^^B ae^f SD. 

Co : X, Yo, X, X, Y' 0> X, X, Y 0 , X, X, Y'o. X, X, Y 0 , X, X, Y'o, X, ... 
Ci • Y'o. Yo, Y'o. Yo, Yo. Y'o. Y'o. Yo. Y'o. Yo, Yo, Y'o, ... 
C 2 : Y,. Y,, Y',. Y',, Y,, Y',, Y,. Y,, Y',, Y',. Y,, Y',. ... 
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C 3 : X. Y'i. X, X, Y,, X. X, Y',. X, X, Y,, X. ... 

013IAH, MJA\ Ss9n ¥S&'gg21 4*fe 43H2| §SCH&§( informat ion symbol ) 0)1 CH8K31 63H21 ?S 
0) £Jg0l ESSIES AHM¥S2| ¥I§8 '2/3' 3>h SO. 3£HU ^21 3 £011 AH AigSfe Sg DHS 
z>±Dl C(22S a£3fe AHS 4,^01 SK^fe 3SS & 4* SE& C 0 , C, C 2 . C 3 g SSStme 

ga&'gej xb 2B emaoi as£in umxi y 0p y,. y' 0 . y',s 2121 ee«i a^ach ca^>H &31 
R=i/6ej 3?st gus^i r=i/52| ms.j\m a^skji **s:>i ^hfesm ?ioiiah as(g em) dh 

eaj^o) E9 a^ShES Ski S§ g 4= SICK 



5. 3$ 

nH3J0| a^Slfe E2HS! XH^OH HARQ MIS ^§8ffe g6J0|| SICH S68f:H» Sfe 2|^2J nH^2| 3£ 
HSSiS £gjg M£H5! XHya ^gf» ia«5! xHy E90IIAH Alg 3^8tCf. »£|AH , OIUIAHfe <=y 
SI HB»2» 8fte 2|0|2| ^= 3>te«0l Site a 9011 M2H*I XHttj) ei&g M2HS! IH«S ? 



5.1 a^m^sy aoi u g£iaiy ciiga?ii 

a^£lfe MSHSj XHyoil HARQ HIS 3§S>fe SI 01 S£8Ka» 81 S= 2|2|2j mi^oj ^oi 

:fB^!2§ S3tt 4= SICK Oj3| AH ^ Sg8f2» Shfe SIU2J nH?JS BBI2IS HH^(Physical Layer 
Packet, 0|Sh 'PLP'£1 SBJ2S §°JSH2, 8HJ2I PLPMte Sf40H2J AHH HH5J0I SJHg 4= SICK 0IS 
g ^y(Transport Unit. 0|Sh 'TU'B* 8»)0ieKQ SS &CK 2^21 TU§8 3^=121 

a^i» ^3 4= sick ih^ah. plp e& 3^^2J ijoib ?m 4* sjck is sm°i plpoii & :>n 
°j tu:^ aii 4=e sick cq£1ah o}enoii ^i^sife harq 11121 ^§oiiah;= ois ^y sm 

an Qisafe ^ 3Hi°i g?§ :>nm ggaci. ^, a^smxh iwai°j aoib tu, 2tu, 3tu, 

4TUB 3hS 4- SCH, 2|2|2| 3^011 SICH S4:2| TUS blS^oj TU=7682J 3?2I TU=15362J 39 ¥ 3I- 
XI § ^aCK OCMA1 TU=768PJ §?I 0|XII¥EH £ S9i!(Short Format) 01 £> 2 SUShDI, TU=15362J 39 
S m SSi!(Long Format)0|£Hl SS &CK OheHCHIAHfe £ ESS(Short Format)» § 5°J!(Long Format) 
51 9 HJi 39S 3511 U9CHAH ?S8HK 2*2*21 39011 1TU, 2TU, 3TU. 4TU0II oH&Sfe PLP 33IS 
^hXIfe 392J mB^ HARQ 1 1 1 CHI 38HA1 gg PLPOII 5S3fe TU°1 SICH 4*fe 

3^e^olo^, gaia^xHyoi mss^ a^soii mstM isafe aioia. oi^iAHfe m°\& 4S a^& 
q. 

&e. s^L^°J plp§ a^sife gaixHysj a^s?ife g£ia^»iy°i a^s?i^ oi^oiaa. oipi 

AHfe B2J4r 0|§ #^(Slot)°^ S2|8K)j. 013 JI^HS Sm°| PLPS S^&a. 3W2J PLPSj a^ 
S ?|& ^5(Slot)S| 4=fe 10IIAH S2|2| 4- SHI M% Di^SiQ. 8m°| ^5(Slot)0ll a^Elfe QI0IEH 

°i 4-fe ^esioioj. gaia^aiyoi mss^ a^soii msfAH §§gfe aoia. =. smsj plpoii ch 

oH AH SHSEIfe QI0I9 ^2} 81 01 *5(Slot)°1 40> OI^IAHfe □ s &JiX\ 01ISAH 

Sm°| PLP3^ a^s 13HS| #S(Slot)°S¥EI SICH 32:H2| 65§(Slots)0ll 5H&Sfe ^ 55«(Short 
Format)°l 392} 8H4°| PLP:>r m± 23H2) ^5(Slot )°S?EI SICH 64:HS1 dSS(Slots)(NI 8H&£lfe 
-S S5i(Long Format )2| 39S 2aS&. 01 SH eh S^AH TU=76831 TU=1536S ?^S|fe 3J2f MS 

8KW. TU=7680I S\Q\ 163H°| ^5{slot)CHI a$@Qfe axUOUH OIS $ S5i!(Short Format)0|£Hl §2] 
&Cf. &a. 0|2| 9 HH^Sc TU=1536 3£|2 32 s5(slot)S A}g8fe 31 S S S3!!(Long Format) 01 

£m §2i&a. se 01 ai m ?ss a^sffe im^sj aoion mm =?s9.$.a-\ harq 11121 h 

££i §^ 01¥£ffe S &3IPI SJ°U aolOII COS AI>iU°l 0I^S(Throughput)°l SSfSffe &§& 

aspj 2!°5£ ois ?B8hoi aaecf. 



5.2 a^ ^bhsi°i siiii^g,^ si ina^ a^j 

8m 21 PLPOII 2i1= 2|2|o| TUSS ^DSiei 2#Si ¥sS 3hXIH HQ. »£fAH 2f2|2| TUOII ^Sfe 
2Wi 3^8101 XHa^S 2§i 4= 2l°ffl. ^f40HS>l TUS^ 8hU2| PLPOII 8IU°| 2^ 

Si¥t§ A}gS}01 axil TUB Wl 2W1 a«8t0| XHa^g fiStt 4= SICK ^fll^ 4-a^i^ 

a^& nHfJoii s# oi^s sssm ois ^a^ioii a^s^ ^soiiah s^ia^ as xna^°i b« 

PLPS 3IS°S SSfaa. SHI&}, S^°l PLPOII SXHShfe AH" B^ej ^4=3H°I TUS 2f2|2| 
«S O1V0II CQ£|AH XH a^Sfe PLP LH°| TU =?&B QS 4> SiCf. 

E 30IIAHfe 8m°| PLP 3 1 8m°| #5(Slot)S AlgSFfe 3921 HARQ2J a^S<^S £014^ 91Q. 
E 30IIAH SSOI 8}L}2| PLPfe 2JSI& 33H2I ^SS(slots)IH ferS §1 Si ( Inter lacing) a^SQ. ^, 4f 
31 E 30IIAH S50I 43H2| ^5(slot)0ll CH6HAH 2|2| 6rOI& HH^OI a#S 4= 5JISW. a^^oil CHoHAH 
^H^2J ACK/NACK dS3h ^g^S xH^g SoHAH ai§[|. D£|AH 0|£H& ^?£0||AH 2|^2| PLPfe ^m 
mOl Stop-and-Wait ARQ(SW-ARQ) 5gSlS 4= Sl°«, i§& SlOiaS^I- 4=^31 

£¥CH ^^31^ a&SD. 0I£H& ?51 'Modulo N HARQ'fiH! §2|sm, §2ia NOD CO£fAH g{SI 

311 #{*S(slots)2|. 4-B §2|§ro. ^}3| E 30)1 AH fer N=4£J 398 S2J 20|C|. 0I£1& ^P^OIIAH 

a 81 a gf§( Inter laced slots)S 3IU2J A|§Xi3l AFSB 4-E SID. 01 39 2|2|21 
#5(Slot)g PLP a^S %m ^^(Slot)ES A|§ D^SiQ. 3£HU 01 390llfe AlgXf2| HARQ III2J 
HSSgOl SR-ARQ(Selective Repeat-ARQ)S g^Siffl, N=43H2| g5(Slot) &i a^@ QI0IE1S XHS 
g CHIS£|3i 4=a3|2| g£|XHyO|| 9.=?SQ . 0>£1AH , CN3|AHfe OI£H& (HIS£| 2.?1\ gifitl SW-ARQS 
3|go£ gg&Ch H£HU SR-ARQB Aigoffe 3901IE gSShXI ^301 3|g8iQ. 

E 4fe 8fU2| PLP3i 9 3H2| g5(Slot)S Ahgohfe 3921 HARQ2I fiOl^n Stfe ESOI 
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CI. fe^l E 4CHIAH M^OI 6H-f2| PLPfer 2!§£! 33H2I ^5M(slots)^ £f£ gjoj ( Inter lacing) 23H2I 

#s(siot)oii §3 ah a$aa. cuai-AH 4>cJ?ii= 2dw°\ ^mm(s\ots)m 4^shoi s»s sm°j plps 

4= SiCI. SE 40II/H e^OI 42H2I ^5S(slots)0|| CH8H AH 2|2| 4r0|ff DH 3L1 0| S£S 4= SI 

©ffl, 2|2|0|| CH6HA) SIH^S! ACK/NACK ^231 e?«*g xH^S SSHAH CCI&IAH OISHSI ^5011 

M 2|2|2J PLPfe =U5J&J Stop-and-Wait ARQ HS§IS 4= SI 2 CM , -9!&gf HICH£! 

4^3>IS¥EI ^<y^l^ SgSCf. 01 a & ?51 'Modulo N HARQ'BUl S2I8HZI, £PI §2|S NCHI 
CO SI AH 81615! sSs(lnter laced slots)2| 41 §2|£!CI. 

£S40H2| ACK/NACK ±JgXI bl£&( indicator bits) gOIIAH 0)1= §! DHEIE NACKS 3§E| 
S ±gftf MEHSj my (Forward Traffic Channel )S 56HAH 813121 

(S 5)21 

(S 6)2| 3£ S^S(quasi-complementary code sets)S AlgolOI IHS^OI 2I@ MSH^I XHS 

2| PLPS S^eCf. ^40H2| ACK/NACK ±1^X1 til §§( indicator bits)0| AlgElfe g^CHI 4 SI 

ACK/NACK 2) 5§|g OH^ Dgfolffl , 2|2|2] 3^ CHI £6! 31 31 XHS!£ PLPS Sold S^olfe TU2| gf| 
fer 01 £| gf^CHI 2I5HAH 4= SI CI. Sm38J S£|©£AH DM21 521 3IXIH 4= SI 

CI. 



(52 1) s*40H2| TUSCHI oHSSIfe 2|2|2| ACK/NAXK HISS § CHI AH ACK^ 4*6!S TU#S 2$ SHI Sffer 
CI. 



(521 2) §I40H2J TUMCHI oHSSIfe 2|2|2| ACK/NAXK Hl^g goUH NACKS 4=<M@ TU§2 ¥<*!§HAH & 
S8ICH , 01 OH 51^21 ^<y^^|fe AHbl52| ^££?| , = 2|2J2| TUgCHI IIS QoSCHI ?£!S!£S S£Sf 
CI. 



(53 3) 7H 2 £8112 XI Slfe PLPCHI 4^CH5! #g 3 XII CHI A|g 7tfe& S blM40| NACKS 4^£! TUCHI 
oHirSlfer bIM S g^CHIfe 521 22| 3|X|fe TUB ?£!5|0£ SI ^ SHAH S^S! 

CI. 



(52! 4) 3, 2*2121 TUSCHI CHtl QoSS SSSHOWte S^CHIfe XH S^AICHIE S3IS6J* QoSS 
SXISHAH 2^S|£s 2|2|o| TUS0) | rjie 3|gx|g fllciSHAH £1^eiC|. CHISAH 43H2| TU§S AlgSlfe 
PLP2| Jj^CHI 2|2|2| TUO, TU1 , TU2, TU3CHI &SS QoSS ^ QoSO, QoS1, QoS2. QoS3£l8H2 
(QoS0+QoS1+QoS2+QoS3)=1.00|£Hl 3|§3|£ ACK XliyS¥EH TU03I ACK, UDHXI TU1 , TU2. TU30I 

NACKS 4=^3 3^. 

QoS1=QoS1*(1/(QoS0+QoS1-K)oS2)), 013IAH (QoS0+QoS1+QoS2) 
(1.0 

QoS2=QoS2*(1/(QoS0+QoS1+QoS2)), 013IAH (QoS0+QoS1+QoS2) 
(1.0 

QoS3=QoS3*(1/(QoS0+QoS1+QoS2)), 013IAH (QoS0+QoS1+QoS2) 
(1.0 

s Aigsia ao. ccieiAH ois s&aarS asm aci. sm2j plpchi p?h2| tuss aimsih 2|sjs 

TUO, TU1, TU2 TU(P-1)£I2 §21813 01 g CHI AH NACKS 4>iJ@ TUg ^ TU( i ) . TU(j). ... 

TU(s), i,j,..s e {0,1.2,3,4 P-1} 0|S|2 8 r S Cfg2| g^CHI 2I5HAH IHS^ SHOtSlfe TUS2J D[ 

mx\m yn^sm &g bi^^s 5§sioi xh a^etci. 

QoS(i)=QoS(i)*(1/(QoS(i)+QoS(j)+ .... +QoS(s))), W5IAH (QoS( i )+QoS(j )+...+ QoS(s)) 
(1.0 

QoS(j )=0oS(j)*(1/(QoS(i)+QoS(j )+.... +QoS(s))), OOIAH (QoS( i )+QoS(j )+...+ QoS(s)) 
(1.0 



QoS(s)=QoS(s)*(1/(QoS(i)+QoS(j)+ .... +QoS(s))), 0|5|AH (QoS( i )+QoS(j )+...+ QoS(s)) 
(1.0 

CIS2S E2HSj (Traffic Channel )S ^gltf ACK XH«(the Reverse Link ACK Channel )S SgSlfe: 
^4?H2| ACK/NACK ^^Xl b|eg( indicator bits) S^CHIAH ACK 5 1 SSEI& 3^01121 AHSS ^g^S S 
SJ)5| xna2| PLP» a^&ci. 



5.3 MSHS! XHy2| a^?li!9| 

S£Ha| fl|y^ S^gfe PLPfe OH £1^ AIOICI Sea 3E(Qusi-compleraentary code)S AfgolOI .¥£ 

41-13 



SDWmm §12002-0031096 

SK encoding) 9 O. ^t. MEHS! PLP S£8(data rate)OII I1£1 8PI2I 

(fi 5)2* 

(fi. 6)°S?E) 6!! 33l(set size)?* S21 ¥S 2 IK complementary code set )0j|Ai 

S^OIIfe CoOl MESH. OI^OII S?&8 ACK xHy^¥E| NACK31 aSS mOrCr M£H5! xHS(Traffic 
Channel )S C,, C 2 , Cm. C 0 . C....2I £AHS cH^Sfe ¥S(codePI ££Hcirculat ing)£JOI d!§!@a. 



Data 


Slots/ 


Transpor 


Code 


Repet i t io 


ACK/NACK 


ACK 


Quasi 


Rates 


Phys i ca 
I Layer 
Packet 


t 

Unit/ 


rate 


n 


Per iod 


Indicato 
r 


complementar 
y 




rnys i ca i 
Layer 
Packet 








h i t o 
D 1 IS 

/Reverse 

ACK 
channel 


rir>Ho oof 


19.2kbps 


32 


1 


1/6 


16 


2x4 

slots 


1 


{C 0 } 


38.4kbps 


16 


1 


1/6 


8 


2x4 

slots 


1 


{C 0 } 


76.6kbps 


8 


1 


1/6 


4 


2x4 
slots 


1 


{Co} 


153.6kbps 


4 


1 


1/6 


2 


2x4 
slots 


1 


{C 0 } 


307.2kbps 


2 


1 


1/6 


! 


2x4 
slots 


1 


{CJ 


614.4kbps 


1 


1 


1/3 


1 


1 x4 

slots 


1 


{Co.C,} 


307.2kbps 


4 


2 


1/3 




2x4 

slots 


2 


{Co.C,} 


614.4kbps 


2 


2 


1/3 




2x4 
slots 


2 


{Co.C,} 


1228. 8kbp 


1 


2 


2/3 




1x4 

slots 


2 


{Co,C, ,C2,C3} 


921.6kbps 


2 


3 


1/3 




2x4 

slots 


3 


{Co.C,} 


1843. 2kbp 

s 


1 


3 


2/3 




1 x4 

slots 


3 


{Co.Ci .C2. C3} 


1228. 8kbp 
s 


2 


4 


1/3 




2x4 
slots 


4 


{Co.C,} 


2457. 6kbp 
S 


1 


4 


2/3 




1 x4 

slots 


4 


{Cq,Ci X2. C3} 
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m si 



Data 
Rates 


Slots/ 

Physica 
1 Layer 
Packet 


Transpor 
t 

Unit/ 
Physical 
Layer 
Packet 


Code 
rate 


Repet it io 
n 


ACK/NACK 
Per iod 


ACK 

Indicato 
r 

bits 
/Reverse 
ACK 


Quasi 

complementar 
y 

code set 


19.2kbps 


32 


1 


1/6 


16 


2x8 

c 1 nt s 


1 


{C 0 } 


38.4kbps 


16 


1 


1/6 


8 


2x8 
slots 


1 


{C 0 } 


76.6kbps 


8 


1 


1/6 


4 


2x8 

c 1 rttc 


1 


{C 0 } 


153.6kbps 


4 


1 


1/6 


2 


2x8 

Q I Of Q 


1 


{C 0 } 


307.2kbps 


2 


1 


1/6 


1 


2x8 

wlvlw 


1 


{C 0 } 


614.4kbps 


1" 


1 


1/3 


1 


1x8 


1 


{C 0 ,d} 


307.2kbps 


4 


2 


1/3 




2x8 


2 


{Co.Cj 


614.4kbps 


2 


2 


1/3 


1 


2x8 

q I ntc 


2 


{Co.d} 


1228.8kbp 
s 


1 


2 


2/3 


1 


1x8 
s 1 o ts 


2 


{Co, Cj ,02,03} 


921.6kbps 


2 


3 


1/3 


1 


2x8 
slots 


3 


{Co.C,} 


1843.2kbp 
s 


1 


3 


2/3 




1x8 

slots 


3 


{Co,Ci ,C2,Ca} 


1228.8kbp 
S 


2 


4 


1/3 




2x8 

slots 


4 


{Co,C,} 


2457. 6kbp 
S 


1 


4 


2/3 




1x8 

slots 


4 


{Co.Ci ^2X3} 



01IS mO\M s*«h§* ACK xHa^¥EH 3l^6HAi 3^°l NACO 6S« M2H^ xH^ (Forward 

Traffic Channel 2^21 NACK01I CHgoHAH C,, C 2 , C 3 2] £AH^ »aiCHS AHM ¥^(sub code)^ 2 

i3C[. El a , 01* Oil £ J\\^9HM 2*J2J NACK^ 2iT£J2 OA| Co, C18 SBBO. 01* ACKUI- 2i£J2 
m&m mx\mn, AHSS XHy(Traffic Channel)2j PLPS a*»Cf. 2f2|2| III a « Oil /H AtSSfc 

¥m(quasi-complementary code) g^Oil §Sb 0H&! 2^6 r XI £^3l2r 4* 

<M}| 2^ 2£M(Data rate)0|| 10 a ^39 S& 33| (set size) SOil DBf/d 0, 1, 2, .... S-1, 0, 1, 
, 21 £AH^ £»(circulating)SCK 



6. ACK XHyjSJ ?s » a^g>^ 

^8 MiH^I XH^ (Forward Traffic Channel m 2[2|2| PLPMOil Oj oFOI ^<^^l^ PL PHI 

01¥M s?»» ACK xHy (Reverse Link ACK Channel)^ S^ftD. 6PI S|SB ACK xH^(Reverse 
Link ACK Channel)^ £^£Ji= ACK/NACK OUAIXIte 5H42I PLPCHI 21 fc 2f2fsj TUMDrQ B\L\2\ ACK/NACK 
^^Xl- bl|^( indicator bit)S 2£SCh SCH 4JH2J TUMOI £»8 flltiOllAi 

fc 3^ SJ»» aiyoil A|§£lb ACK/NACK xH a 0)1 £ 42H21 ACK/NACK bl^r HBSCL ME 4?H 01^21 
TUMOI Af§3b S^OIIfe 01 CHI 8H38ffc 3H4*B32| ACK/NACK UIMSOI S^Q. 



6.1. ^SS ACK xHy^ 2^£J = ACK/NACK £!££| 

Oi2§ ^gfS ACK xHy^ ACK/NACK £jm2j ?3|g0|| &6H/H PlSSa. B ttaOIIAI Hl^ol- 

fc HARQ »4|0||/Hfc SR-ARQU SW-ARQ H^MMOII S^IKOI 8136! ACK/NACK E^^JIM MgolW , 

o^EH2^ aroi s# arse ack/nack £is2j ^ias zwsi ^eh^ s^eoii 2ishah isea. as s 

SJi^j xH^OIIAH S^SIfe ZW2| AH" ¥s(Sub code) 2] VAilOPt 1 ftXslot) SE£r S CH 2 

£SS(slots) OIUI^ 5iCH 23H2J ^^M(slots)M 4*£!6h0 sms| RLPCHI CHSSt AH* ¥ 

a(Sub code) B B = AI ^t!S 4- 81 CL ^£H^ S^OII Afg£l^ 2^ rile &IHAI 1 
dS(slot) 2 $^M(slots)OllAH S^OI 2lg£J£^ fl^UBQ. ttfdf/d 9*6* ACK/NACK2) 
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sjlh 2 ^^M(siots) s± 1 6X(siot)a a^am, aaj« :>haa. ^^i £ 

3^ &OI £ 4 i= UhSJ- 2|2|S| a^MOil mm ¥^(sub codes )M 2.%tQ. 

&j\ ACK xHy(Reverse Link ACK Channel)^ S^SJfe ACK/NACK OIIAIXIfe M2H^ XHUtTraffic 

Channel )a PLPm A*g8^ HH^l 2^M(Packet data rates), HH^Ll 5°fl(Packet Format, Short 
Format/Long Format), m\H ^01£! e EI-*S( Inter laced multi-slot)^ A^gSf^ ?W\ 

(H 5)a 

(fi 6)^^ &3I ^gfS ACK xH^ (Reverse Link ACK Channel)^ S^ah: ACK/NACK CHI Al XI 

&D\ MHH^! xHy (Traffic Channel )a PLP^h £ 59S(Short Format)^ AhSoHQ, 4 410|g «E|- 

65( inter laced multi-slot) AtgS^ 2>2ja PLP £^S(data rates)CHI GJEJAi 4 

«(=5msec)&! 313f 8 65S(=10msec)e! ¥ ^Xl S?§ ^@D. ^, 4*^21^ 2^ MSH^M ^8 

Aiso^ ¥Ei ! ^^oi ^oii ^ £hh dsa at m & asoii ack/nack oiiaixis aizj- a§ 

sKtime multiplexing)^ S^ffCK WE\M, ACK/NACK CHI Ai XI ^ S£ ^BH^M 4>£I» 

ai^o^eh ssjshji 1 ^mo\ assi ^ chi 2^a. 

feOI XHy(Traffic Channel)£J PLP m0\\ xHgo^ ACK xHy(R eve rse ACK Channel)^ 

"EH ACK/NACKM ACK/NACK0IB* CCH , ^D\J\ 4 ^PJ 3^ £>0| £ 331- SOI S4=/ 

*T4* =?m SJOI 2f2J- a^a^ ACK/NACK H»B §£(Early termination)* ^ oH AhSSCK SEff 

£^gf eg|S! xHa(Forward Traffic Channel )a PLPa XHS^ A| AHM ¥s(quasi- 

complementary sub code)2| m&m fl& XII CH Oil A| XI (control message)££ A>g9CK £>OI £ 4a &OI 
^Pl- 8 ^^21 3^ §4= £Mia *f4* BHH &3IS0I S^£l^ £^ ACK/NACK^ HtB §S(Early 
termination)* floH Ahgaffl, 5f4> ^ MH a^£Jrr ACK/NACKEI0I 6S» xH^(Forward Traffic 

Channel )a PLP£| IHS^ A| AHM ¥2 (quasi -complementary sub code)a XII CH CHI Al 

XI (control message)^ Af§@Cf. CO AH »S ^^(Early terminat ion) a 88 mua PLPCHI BSS # 

mm 2¥ ^6i6Pi oisoii oiaa xii&a ^tie ^ehoiiai s^snax* plpm s# a 
oi ^tim ^ ch oi^si a^e MeH^i s^mxi an ah^^ plpm 

w s^iti e^Ai^pi sea. 

^Ol Meil°j XH^ (Traffic Channel )2| PLP^h 8 SSMLong Format )M A[§6fb S¥CHI^ PLP 2£ 
M(data rates)0ll Hf^Ai ^9P|- 8 ^(=10msec)£j 2Hf 16 ^^(=20msec)ei ¥ ^hXI ^^£Jffl, 
§4= mmSi ACK/NACK^] ««S ^>0| ^ 5^1 (Short Format )°l S^SI SSmCK 



6.. 2 8^ Oil 

^ sa £ 6^ s o-aa ^ ai chi cue s*ts\ mm moih ssoia. ^ah pj^masoi ack/nack 
oil sis xiioj&EH ^^/PLPa 2 ^^/plp£] ¥ ^hxi ^ ^saoi. &£mou am ^,01 ¥ 

^hxi s ch^ e^xi^ M§@a. 

£>0| £ 5011^ 2 ^^/PLPa S¥0il HARQ 8^011 df^ xHdl 111 MOI^i £2 0ILK £>0| 

£ 60llfe 1 ^^/PLPHJ 3^011 HARQ 8^0|| d>^ xHdl 111 SOI^II £S0ICK £PI ¥ ^ 

IHS^ Al CHI M§8fb AHM ¥^(Sub code)£| 2 4^88^X1 OHJS 1 

^ 4= 8 6^ XI on asH =?mz±Q. 

&D\ £ 10Uf £ 11 U £ 12011 AH MOJXIU dha ^ h 0| 3^0U 2A01AH ACK/NACK^ DH ^^DfP 

aSEIH. 01 M ^^6HAH ¥ ^hXI ^ Afg^Cf. 

oief ^^i §¥9 £2§. ssshoi s essi ^ai oil chi ma s^s ^ Aii si ssms cua §D. ¥ 
^ m^m e &aa ^ai oiioii cae ^Aiie 8^^ oies^iAi^iia ^^sxioiiah 4-tsa^ ^ 
tdsxmM 4^^ab m^m =?mmvi ass 2101a. 

a xi. s 10011 ai aoixm men in ssskm ^tisaoiiAia 8^m ^aiisi same. ^<y§ 

xlfe 710E^I0ilAH PLPM ¥sfif6K)1 AH ^ ¥si°J S&PJ AHH ¥1 ^iM ¥5sH 

goH ^>0| AHM ¥1 ^BSmfe ^sSf^ia ^ Ollfe £ 2 Oil AH MOjXIH EHS ¥1^11 8 4^ 

&OI AIM ¥5 ^,^1 AH « ¥^ ^la B^IOil 2JoH 3>H^ 1§£I^ AH ^ CF^ ^4^a 

ahm ¥5§^ ^^&a. oia Dtx\^ 2s-dh^ se smoiyg sisspi ?isoick ^,^1 

ahm ^y^rn^ ?aisiei 8^s oiqi £ 7 mxi e 9m sssks ^oiiah ^fflMstmoii ma 

&01 ah^¥s $ia ^^01 sisgs ^^1 ^<m§xi^ 712&31S a«ea. ^a&a^ 712BMS 
aisshoi ^pi ^4^a Ai^¥sg e a^a^r ahmvsm ?f^ia^i ?i6H 4i§ ^sm ^(dm 02^ 

Ajia&Cf. &^l Si ife AHM ¥1 i!!S ^SSFfe 2^ AHH¥m^oj 2^01 &S£|«^ 

XIS &E+6PI ?|6H Afg@a. -fe^l iS 02^ ^ ^Ol ^6!Sxlfe 714B3IIS 4^1 ^ 

fclSflfc 714B^II0ilAH £J\ AHM¥^M § i^WI A1H ¥s(Ci)M 2^ Hai^g S6H SMCf. 
^6ISx|fe ^,01 i^JRH AHM¥S CiM S^e ^ 716B^IS 5!SSa. ^^I ^^Sxlb ^^l 716Ef^l0il 
AH £J\ AHM¥^0il g&mOi &J\ ^^]&Zl^¥EI ACK^h 4^<^£J^ XIS BE^Ch &S , 

feO| 714B^ia &OI 716&^|0ilAHfe S^9?I0II 018^01 ACKM S^6^ S^M 2i^U 2^ Oil 

ah gta b^a aoi §sh a^a^ ahm ¥moii cnemoj ackm a^m^ ^eh^ 

4= 2I§8 »S»CK 58, £ 321 6f^| £ 4M S3E8Fe ( »U2| 2£B?l(i&5)B SoH »U2| 

AH" ¥21 2£6U= 3¥0ilb AH^ ¥1 ^2|0II 0186*01 ACK £b NACKM ^6J6^| SCf. ^Ol AIM 
¥S0II 8Sm0j ACK £fe NACKS ^dS»a =?Xi\^21 S^S £ 113* £ 128 S V S6*0| 

8 5J0IDF. 

4PI 6ti9flfe tf^l 716Ef^lCHIAH ACK2I ^^IS ^XlSfPJ ^>0| 710B^I^ £l@6*01 D§ a^V PLPM 
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¥2318101 2£815| ?)B ge2| S#S 4=UBC1. 01 CHI BS\0\ #31 716E+SI0II/H ACK31 4=23X1 Bi9l 
CI 5= 58 NACK(XH 2f§ S.=?)m 4=26|-S>C1}=r 21S 2I0IBC1. (E1£1AH, #31 ^2#x|fe: #31 7169311011 
AH NACK51 4=2£i2i§S ?JX|819 718B3IIS 2SBC1. #51 £2§x|fe #5| 718931ICHIAH PLP 

2=§oi Bsa2tfe5is &9Bci. #5i 71893Hohah sh& plp e^issj 2=^oi &sa2ici3 &9sib 
72oe?tis aasKM, a^oi Bsaxi a»cm eeae 7229311s! saeta. #5i £2#xife #5i 

720951IOHAH D£2£ S^fl AHH¥2S 2§=!315l 9I8H #5| i§ 1 S51AI2J * #51 7229 3)1 si 2 SB 
CI. Olfe. #51 SBie PLPdl CHSH 2E 2318 8101 S£81E^ 8151 flttOIQ. #5| 

PLP51 ^4=21 ?SEI2, #51 $5 ACK/NACKS 4>281fe 3? #51 PLPS ?g81fe e 

SS2| S#0| SSI (IH2)FX| AHM ¥11 2B31XI &ii S0I3 SMC*. §19. OllslAH #5 Bfl 

si ACK/NACKS 4=2§ffe 3101 0[L\Ei PLP BflSSI ACK/NACKS 4=281fe 3^0llfe #51 71493)12} #51 
71893H& 6m 21 HISES 4=i!S 31 01 CI. = , #£B 3^ #51 714B5II0IIAH CiS PLP B=?lsl SSS 
Oil CI1S1 PLP B*S2| 2^01 BSaSlfeXIS BBSIfe #51 7189311 = SS2813II 9C1. 

#51 £2§xlfe 72295)1 Oil AH #51 iS #51 AHH¥SS2| S 5H4>(S)21 blUSIOI Eg AH«¥sSO|| Dl 

e a^oi ssaatPiB bbbci. 9=^. 4,01 £##xife #51 722B5ho«ah i5i ssci 311 st°a 

013 Eg AH5rt¥sSCHI CHB 2^01 OI¥CHXIXI Sf2iC13 BB3101 #51 714B3f|sl £|@BC1. #5| £ 
2§xlfe #51 714951IS £I@81B #31 i CHI 2I6H 2§!!S Of 2£S AH!=!¥S(Ci)S S6f»Ct. 01 CHI 
eJ-ohCH . #51 £2#X|J= #31 7229 311 Oil A1 i51 S51C1 33 #31 2g AHM¥£S°J 2^01 &g£IS[CI 
3 BB8101 712B5HS £l@8101 #31 ig 02S £I2!B m S^OII 2I6H #31 AH1e!¥SS0|| CHS 

xh as s*is &mmo\ 4=sbci. m&M. #31 ih s#chi 21 shah fe #31 as 2=sa ah« ¥s 

li SSJ& AH ^ ¥SS0| 2 £30) 4=2#x|(HIAH2| HH^l ClOltH AIEI gblOiyOI 8151 9IS 
01 CI. 

S#Sf bh£f SOI #31 AHS ag ^4=21 AH" ¥Si8 4*#§XI£¥92| XH 2^ 2?(NACK)2| ^<mo|| 

2| 5H ±fm°S. tS^ohOIOt #011 CE1£f #51 AHS CIS ^4=2| AHM ¥SI #51 PLPS SJOItt 

4= SAO. OIIS SOI. #31 AH" ¥S -H10I C 0 , C, C 2 Cs-,2| AH" ¥£SS 4= SIC1S #3| 

#<y#xife a soil c 0 s #3i 4=<y#xis a^s soici. #31 4=^sxi^ #5i c 0 5h §^°s 4=<yg 

SStOe #51 PLP2I 4=<^S SS6H> CIS PLPS ^<ySF5| fltt S#S 4=i!&a. SUI9, #51 4=#SII 

z>\ #5i c 0 s §#5j2 £ 4,<M8ni ssjacie #51 ^6j#xis ih a^s essife xh a^ s^(nack) 

S a^S 20IC1. #5| ^<M§Xlfe #51 4=<y#x|^¥EH2| NACKS 4=6!8h0j #51 AHS ¥S i!!S 
Shfe CIS AHH ¥S2J C,S S^&Cf. 01 B ¥loH/Hfe #51 ^#§X|S¥E) AH S ¥SS zt^g 

#51 PLP si AH 2| SIOIS 5haP3 tt 4= SiCI. 

CIS°S, £ 111 E 120IIAH aOjXIH 2ife SI01 S§§ SSShOI 4=##X|0||AH2| S#S # All 81 
8hS, 4^##xlfe 8 109 311 0)1 AH Q-OltH AIEJ gb10iy°1 4= IS 01 ¥S 99oh3| 9\m 3^ge St(j)31 AH S 
¥s ^!S ^Pgolfe 2§ AHM¥sS2| 4=61 0)¥S 998PI ?|& 3hSg Si(i)S 0°sl ^gglD. & 
SSCHIAHfe S^OIIAHE UF21 SOI 3E gb}0iya QOIbHAIEI gbhOiyS ^S8I01 A}g8^ SICf. 

= . SS S££|fer PLPOII CHoHAHfe 3= Sbh0iy9S AhgSfOI MISSUS . 2|S S^afe PLP 01 

^011 S^EIfer PLPOII CHSH AH ^ CfOlbHAIEI gblOI^S ^<M^og s 3£ ^bhOiyS 4=SBC1. 

#51 4»<!JSxlfe 812951I0IIAH §Xlsl¥E)2| ±§ AHM¥S(Ci)B 4»t!&Cf. #51 4=<y#xlfe #51 
AHM¥S CiS 4=#8hS 814931I0IIAH #31 4»#& AHH¥1 Ci5h #51 ^<M#x|sl¥a 3iS 
PLPOII ^Sh^ 3ZIS m&mQ. #5| BBS #5| jS fi PLPS ^P^8fe HSiasi S 5H4=(S)a bl 
Hg2£AI 5hfe8m. ^, #51 j5|- #51 SMC1 3X1 SOS #51 4i!S AH 1=1 ¥ Sis ili PLPOII ^BP 
3 BBShOI 81693H S &8BC1. 8HIB, #51 j5h #51 S^CI 3C1B #51 4=6! B AHH¥Sfe SIS 
PLPOII ^SHI D3 B-B8KM 8189511^ BtSBO. 

#51 ^tlSxIfe #51 8169311 si atSShS #31 4*#£ H 91 a Oil CHSH QOIblAIEI SbhOiyS 4=g 
BC1. #31 CHOIbUIEI SbhOiyg #5| SI HaigJS SSH 4=61B AHH ¥S Ci£f 012011 4=#B AH^ 
¥SS m #51 AHM ¥S CI21 SSB AHH ¥SB0II 4S@CH. OUSCH. #51 012 AH 2. ¥SS0I Co. 

C. C 2 Cs-,013, #51 4=2B AHM ¥s5| CqOIB #51 81693)1011 AH 0|22| AH^ ¥S C 0 2f #51 

4=2 B C 0 92| ClOltHAIEI Sb)0|yS *88tO. 

8HIB. #31 ^2#x|fe j5} SSC1 3X1 SC13 B9S5HU #5| C10|tHA|E| gbhOiya 4=S0| 2s£| 
9 #5| 8189311 si 2 S 8101 3£ gbhOiyg 4SBCH. #31 2£ gbfOiyOH dig i2°l S^S E 
12011 AH HICH SOI XI 3 2JCL 

#31 E 12S #£8)01 3E SUIOiy CHI OS §Sf§ # All 81 ^go|S, #51 4=2§xlfe 9109311 

OH AH #31 2£ H9ISS SoH 4=2 B AHS ¥£ C i CHI CHB 3E SblOiyS 4=9BC1. #51 3E gbl 
Oiyg 8}5|2| 

(4=S|# 8)011 2|SH 3ii#goia 4= sici. 

C 0 UC,UC 2 ...UC, 

#31 

(4»a|# 8)0)1 AH 8f 4= Sife H)21 SOI #31 3E SdlOiyg S S«H¥9 ieiflH5H|2| AH" ¥SS2| & 
a&(union)OII 2I6H 3j|#SCK #31 3E gbhOiyoil 2|SH ¥£0)3} §§39 #31 4=2#Xlb 9129311 
£ 2S8h01 #51 i§@ ¥ SOI CHI 2|SH 4=2 B AHS¥S2| g£CHI CHB ^11 4=ISBCL #51 4=2 # 
xlfe 91493)1 OH AH #31 §SS0|| CHSH EH 2 AIM 4=&BCL #51 E^ SAhfe #51 AHS¥SS 

S8H SISgJg CRCS SSH 4=ISBCK #51 2^ SAP) BSSS #51 4=2&xlfe 9169311 Oil AH 2f? S 
a 01¥S B9BC1. #51 B9CHI aSH #51 4=2 B 2fs =91 SOU EW5} S^3)5aC13 B9SIS #5| 
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4=3&xite 918&511S ansioi iw m& a.=?ou sH&site nackb 4Pi £3§xis sssa. sixiei. & 

3| 2190)1 2|6H 21131 §1^81X1 ®2iQH 4131 4=3Sxlte 9209311^ 388101 §4^9 S£ 

0| OI¥0)SS§ &£lte ACKS 4131 £3&xlS 3£21 * #31 £ 1121 81093IIS SISSIOI 4-OI £3 

sxisvasi m pips 4=32ici. 

21ffi, 4 h 3| 4=3Sxlte 4^31 918E+31ICHI AH NACKS 3^21 * 92293IIS 3118101 4131 4=321 CiS H§ 
21 CI. 4131 4=3Sxlte 6H& AH" ¥s°| H§i ^ 4131 E 8°| 8209 3||S 3S21C1. &3| 820 

931IS SS§ 4 h 3l ^3Sxlte 4131 jB 1 g31AI3II2, 8229 5)1 Oil AH 4131 iS 1g3)AI£J ? 82493IIS 
3821C1. 4131 8249311 S Si§ 4131 4=3Sxlte 4131 iS PLPS ^4181te 3^ HeilSJ2| S 31)4=9 S 

s 2S£) a^sm. 401 93 a m a is xi§2ici. oite 401 plps ^^ai^ ss 3£ Haiassi 

4=301 SlSSIte A|g0)|AH 40| ig 02£ S3IS1813I ?|21 31§£^AH C1S°^ PLPS -?4!81te 

3£ MaiSMg 91SM813I ¥)H0IC1. IH£1AH. 4131 ite 0011 AH S S?I0||AH 31SE gsjg 81 3)1 El 
CI. 4^1 2g£) 0301 OI¥0)3 JP 401 4=3§£lte QB AHS¥S2| 9I8H 4131 8129311 S £1 

3=1 el b1£1 U0| S g*g2| ^A| 0110)1 dig 4=3§xlte £3Sx|^¥E)2| AHS¥S0)l CHS8101 ACK SE 
te NACKS a^Shffl, 4 h 3l ACKS 3^21 3¥0)lte £3§X|S¥E)2J Q|g PLPCHI £|g1 AHS¥SS 4=321 
Cf. 61X19, #31 NACKS 3se1 390llte £3§X|£¥EH°| SSel PLP01I 2|» AH«¥sS 4=32101. 
I1£1AH, 40| 4=3§x|te §4^9 AHH¥S2J 4=30)1 US ACKS 3£H 013)1X1 SICK S3H2J AHS¥Sli 
m 4=38101 2E SblOiyg 4= 8 21 CI. 4^1 S3H2I AHS¥S0)l 2J6HAHS §4^£J 4301 0|¥01X|X| 
Stte CIS 4^1 4=3 8111 96 PLP2J 4=3 § 5H21 §SJ21 4=3 §S1§ 9 =1810) AH 4=83112, 01 a 9011 
te ClOlbHAIEI gblOiya 3E gdlOiyS 5AI0II 4S21C1. 



aaei ma soi s gigs asm as sai 3i3ci. 

5! \nms.. » iSS Elavil A)g51te OISS3A|^aO||AH XH3^0II COS £l*!°l IDI2!¥Sa«18 
?I21 AHH¥sSS rt§ ffSjOII SJoll ^S4131fe &^'g HI21&°SAH ^418 AHM¥sSS AD3^ 
gj±!0|| OISS 39 3^S§(throughput)S B3|| §14^A|S 4 2iC1. 

9 e«H£. e &ag 2E gbioiaa cioiwaiei gbioiys 3i^2j°s ais&osah aci sg^ei 

□1019 E£W m 4= Site 01 §01 SIC1. 

All SflHS, te i'gg E)S 3 ELS AlgSlte S3A|^gO||AH XH3£^g AlgSlte 39 A|>;U°I 01 4 
Sis 3H 3 8111X1 241 atKSoft combining)^ A1M8101, ^31 EIM 3E°I j^^ 3 c g 

b10iy(packet code combining) S AlgSIOI A|^gj°l 0I^S(throughput)§ 3H381te S3131 2iC1. 

DU|a|°S, & iS8 XH3^S AlgSlte IIH5J S3Al^i! «° AH3^S A1§81te SBI^S! S3AI^ 
SCHI AH 2#§§¥S21 2WSi§ 2S121 ^HXH3^ S^Oll COS A|^S 41teS S&AIIJ 4= Sid. 



s^s 1 

529 a2?ll 0IS81OI g 2.1 311 S EH3L« SM§S¥EH S3H°| AH«¥SS Ci(i=0.1,2 S-1)S 

Site ^3^ AH«¥s^^3IS ^blSlte VsM^CfeS^ 0ISe3A|^SCHIAH 4^1 AHS¥sS CiS 3 
£§ite »aoii SI 01 AH. 

*3I3#0IIAH 4^1 S3H2J AHS¥SS m 5! B!JH AHS¥S C 0 S 3^8112, 4^1 S3|3s SEte 013 AH 3 
^011 §S810| m 3^ 2¥S0| S«S1 HH01C1 413| S3H°I AHM¥S# g 4^1 S Sill AHS¥S C 0 01 

AH«¥SSS ^Xl^HS a^Slte 31S31. 
4^31 S3H2) AHS¥SS § 01X|a| AH«¥S Cs-,2| 3^0)1 §98101 XH S£ fi-?31 ^^813 4^31 S & 

jrh ahs¥s Co§ a^sm, 01^ xh 2 -? soi mmm raom 401 s eiwi ahs¥s c 0 oi*°i ah 

M¥SSS ^x12j°S 3^81te 21§s S&&§ Site 4131 gfgj. 



2 

All 1 SCHI SICHAH. 

4^1 43SXIS 3#Elte AHH¥2te S1U°I g£|31IS DH51S S3H 3^£ID1. 4^1 g£|31IS DH^OI ^ 
4=2J 3# HeiiaSS OI^OIS A| 4^31 AHM¥ste 4^31 ^4=2| 3$ MfillgJIi SoH Sgif 

site 401 sg. 



3 

»2»0B SiOIAH, 

4^31 43§XIS¥EH2| 4^1 AH 3£ 2?b 4131 3g HaiSJCHI CHgSIOI 4=3 § it f§2£ Site 4131 
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M2mm SIOUH, 

43| a£ MailgJS iSSi ^§2£ Shfe 40| gfgJ. 
5 

sas eis¥s§ oimsioi gaisie nH3i §2i§¥9 sjhsi ahs¥S§ ci(i=o,i,2 s-im s-gi 

8^ ^iM^ At£¥Sgtg:7|> ?dlShfe VSSSDli^ OlSSaAI^USI ^a&xlOIIAH 8fU £Efe t* 

a^ saigjMS oi^cna gai sis nH3i(pLP)oii sish s^i a^a xh ai? 2^011 cnsskm 421 

M*¥s.m CIS 4»i!§fl§ a^Slfe ^SOII SICHAH. 
431 =£3| a s Oil AH 43| S3H2I AH«¥S Ci § S Si AH!e*¥S CS 431 4=a§x|£ SsSffe ^§ 

43| 5 BM AHS¥S Co Oil SSShOI 431 4=a4xl£¥9 431 XH 3$ S^B 4»6J^B ¥ BHH AHS 

¥£ c,s 6,01 basils s^skq, 01^ 431 4=a§xi£¥9 431 xh a* e^3i 4=aa didid & 

31 ¥ BHI AH«¥S C,2| as AH«¥S C 2 ¥E| DH|S| AH«¥S Gs-,JWXI« $P25 a^ohfe 31S 
31. 

431 QUI ^ AIH¥S Cs-,011 SS8101 431 4=aS»S¥EI 431 XH 3s fi?S 4=£J8ia 431 X BHH 

ahs¥s Co§ 43i ^asxis a^sm, 01^ a^, ^aasva 431 xh a^ 2^31 4=tii motet 

431 ^ EHflH AHM¥S C,¥EI DhXISf AHM¥S C s -,WaI» £xt2j2S affeStte 3§i S&SS il° 
S 8tfer 431 as. 

6 

8153011 2JCHAH, 

401 ^asxis a#afe AH«¥sfe smsi gaisis nH5!S ssh s$eih. 431 gdisis rasioi a* 
4^si a# senses oi^oia ai 431 AiM¥tb 401 &t^°i a^ sense awa mm asSi 
^§°s sife 431 gja . 

7 

AI6S0II StCH/H. 

431 ^a§Ai^¥Ei°i 431 xh as 431 a^ sai a oil CHgstoi ^s°s st^ 401 

S?gf 8 

XII6&0II SSI (HA). 

431 a^ °aisg issi sti= 431 sh. 

9 

SS3 E)M¥SS OlgStO} SBI3IIS nH3i §S§S¥EI S3H2I AH^¥SS Ci(i=0.1,2 S-1)S 

Stfer £<MS AH!E!¥£I^3|g ?bl8tfc VSSSDgS^ OlSga Al^gSJ ^aSXIOHAi StU SEfe ^ 

^21 a^ senses oi^oia gsi sis dh^(plp)oii sish a^a xh a^ a?«i o\mmo\ &j\ 

S?H2| AH^¥S§ CiS 4**JSaIS a^Shb gJSOH SiCHAH, 

4.01 spi a^ ai 2:>iasFb »ii3fsa. 

40 1 s:h°i ah«¥sm m warn ahm¥ss 40 i a^ naias esn 4^1 ^as-xis assib si2a 

^^i leii AHH¥aon isoiot 401 ^asxis¥Q xh a^ e^i ^aae 4ji siu°i saisis 
nH5i= ^^sib eg a« =enas§ mm 401 ign ah«¥ss a^siafexig Best xii32f§ 
a, 

401 ibjh AH!E!¥s:n a^ Hsiiass gsH a^axi asiciii esaa cim a^ naias m 

SH 4^1 IBM AHM¥sg 431 ^aSXIS a^Sffe XH42f§j». 

401 ibwi ah^¥spi 4^1 eg a^ naiseg ssh sseisim seaa 401 Jigs skom 1 

g3IAI3lfe XH5a§S 5&SI2, 
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3>|ge 2i(i)0l AHS¥SS°I S 4=(S)MQ 33 &D\ HIU&SSS S^ShCM . 3ISM 

»0)oi &:>i ah«¥ss°i s ^(s)ect axi 2a§°£ assi sife 4PI a 

a. 



10 

sea aavsi oigsioi salmis msi ssisve s:>hsi a)«vs§ ck 1-0.1,2 s-ds mm 

8H2, S3| a^HI XH 2£ S^CHI 01^8101 S3H2I AlS^Si CiS ^a^2S a^sm, s 
3H°I M5?Si Ci 2¥ a^S AI 4>0| S?H°I AHH¥SS Cig em 8*01 a^Slfe ¥lSiQ§a^ 
OlSSaAl^iilOIIAH &D\ S^SIfe AH M¥£§§ 4^81-fe gfSOII 2-10) AH, 

4DI S3| 2^31 #31 XH Ss S=?0|| CI 88101 a££Ji= AH«¥s§g 4>a8|fe ^SJU, 

AOI 4=a& AHS¥s:>l 401 em 011 °I8H 4d@ 201 0ILI2 #31 AH^¥sS #3>l £31 2£ 

a oisotxisi xh at s^oii sjsh 4*a& eg AH«¥ssai°i se eutoiua ^issife aia, 

#:>i 4=a& M**?§.i\ m\ em on 2ioH ^aaaae 4,01 4=at!- ahm^ssi- smh =^a@ sate* ah 
m¥s« aoitHAia eutoiutt ? s^i a^a oiawnsi xh a^ a?on si sh ^tim as ah 

M¥SM31S| 2E gdlOiyg ^SShte 31§S S&SS ^§°S 8lfe #31 ya. 



11 

flIIOSfOII 2101 AH. 

#di 2E gdioiysi °i6H s^afe giioieioii choH an saib ^sscm. #3i aw saKchi si 
oh aw tt^ioi asii ai #31 xua^ a?s a^ss ^s°s sife #31 gja. 



12 

SI10S0II 2101 AH , 

#31 £31 a^Jffl- #31 XH a^ S?0|| 2|SH SXHTJIXI ^i!S AHH¥SS°I 4=(j)3| #31 AH^¥SM Ci 

2| S 4=(S3H)SC| 33 #31 ^a§^ AHi=i¥S3| #31 emOH 2|oH 4=a& XOIEf &9SI ^§25 81 

s #31 ya. 



13 

XH10S0II Si 01 AH, 

#31 2E adioias #:>i 4=a& ahs¥S2I- #;>i s^i a^ §y oiasixisi xh a^ a^on sish 4=a 
m as ahm¥s§°i ea&oii sish 4=its ?§°s sife 4,01 »b. 



14 

§aa ehm¥s« 01 gold mz\x\m nti §aiS¥9 sdhsi ah«¥ss cm=o, 1,2 s-ds gf^y 

8112, sm afe ^4=si a^ naisas oi^oia g£i sis hh?j(plp)o)i °ish s^i Ssii xh a^ a 

^011 0IS8I0I S3H2I AHM¥SS CiS £x^as Sg§f2, S3H°I AHM¥SS Ci?l E¥ a 

^§ ai 401 s?H2i ahm¥ss cis em si- oi a^sife ¥ssta§3^ oiseaAi^soiiAH &j\ a 
^afe ahm¥sss 4=asife gfaoii sjouh. 

feOI a^OII °|5H 4=a& 4f^l S3HS| AHH¥sS Ci g S edJH AHM¥S C 0 0|| CH3H a# 3AFB 4= 

tssioi aw?i s^ssfaas xh a# a^s ^^ssife j»ga, 

xh S£ a?on ch§8|oi ahs¥ss ^asis s^i a^a 401 xh a^ a^oii sish ^xhtji 

XI AHM¥SS°I 4-(j )3| 4,01 AHM¥SS Ci°J % 4(S5H)S dl2SI01 4^1 4=a& A^«¥S5^ 

^31 e.mOII SloH 2e!XIB »E+8lfe 

SB Oil SI5H 4»a& AH«¥£5I e.moil °|5H 3S0I 0IU£li2 &BSIB ^a 

eh ahm¥ss &d\ £5i a^a oiaxuxisi xh a^ a^oii sish 4=a& as AHH¥ssasi 2e a 

dlOiyg ^SSIfe 

©3011 sish feoi 4=aei ahs¥S5i e.moii sish ^aasiDn esaa 4»a& ah«¥ 

S£l S^AH 4=aa lit AHH¥SS CfOltHAIEI SdhOiye ^ &OI £31 0ia7?|XI°l XH 3^ 

a^OII £|6H as AH«¥sS2f°l 2E SdlOiyS 4=S8|fe 3i%3i, 

3a gdioiysi ^isoii sioH s^£i= giioieioii choH aw sais ^issioi an;>i a^siaae 
4.01 xna^ a^s »4S8hte ass sst§ ^sas 8i^ 401 &a. 



15 
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XU14UCHI SI 0\ AH. 

451 2E gdlOlfe! S 451 4*<!J§1 AH«¥S21 451 251 S£ S! ID 2£ fi^CHI °|§H ^6! 

m 2^ AH!=I¥2§°1 US & Oil SJ6H 4=g&g ^42S Slfe 451 . 



16 

aavsi oigsioi . gasiis dhsj saisva s:hsi ahm¥s§ ci(i=o,i ,2 s-ns wgi 

5112, S1U SEfe ^4-21 S£ HaiSMS 0I¥CH£! g£l H\m HH3i(PLP)0l| °1SH £5| 3 £3} XH 2£ 2 
^dl CHgSIOI 451 S3H2J AI!=!¥S§ CiS 2^812, 451 S:H°1 AH«¥SS Ci51 2^ 2 

ai s:hsi ah«¥£M cis e^sioi s^sife ?sstmg^ oies^Ai^uoiiAH 451 a 

££|fe AHS¥SS§ 4=aS1fe SlgjOII SICHAH, 

45| S5| Eg AI X1M31ge gi(j)21 XH231SS £5|§181fe X1I131431. 

451 iSHH AH«¥£ CiS 4=<iJ81fe XII23143}, 

451 X1I251SM 2t(j)S 451 AHH¥SS2j S 4=(S)21 blHolfe XII 331 4 31. 

451 X1I231SM 3i(j)0| 451 AH^¥Sg°J S 4=(S)SC1 3B 451 iSHH AHS¥S Ci 21 4^a§1 i 
aWI AH«¥S£12| CfOIWAIEI SdlOiyg ^SSffe HI 431 §31. 

451 HI231SM »(j)0| 451 AH«¥sS°l S 4=(S)MD1 3X1 8t51L1 451 QOIHUIEI SblOiysj 4=S 
01 &S£IS 451 iSMI AH«¥S21 &AH ^6J@ 2^ AH^¥SS3|2J 2E gdlOiyg ^§815= X1I531 
421, 

451 2E SdlOiyS Q| 01 a Oil CHS 2.W 3A1« 4=S81fer HI 6 31 SHI, 

45| 2?? 2A10II 2I8H 21151 l^SISOU eBSB 451 XH Q=?M ^dSxIS a^© ? 451 

iSJH AH«¥SS XH481fe X1I73148 SUSHI, 

451 XH fi?2| S$0|| °im 45| HI131SE at(|)aj 451 X1I251SS St(j)8 1*! S51AI5I2, 4 

51 HI13|ge st(j)s 45| AH«¥SS°| g 4*(S)^ 2§£1 2t!§} §31 2iS 451 X1I151SM &(i)2 

s msm m 451 11133142s au§?§ ^§°£ sife 451 gfa. 



S?g1 17 

sesi as¥si oigsioi gai 31 s eh?j §ai5¥a s?h°j AH«¥m§ c i ( i =0 . 1 , 2 s-ds 1^ 

811= s<y^ /HH¥fitt$!l3l« ?b|§1fe ¥SSS1Dg§^ 0|gg<M AI^UOIIAH 451 AHH¥SS CiS S 
£81fe 3X1 OH aiCHAH, 

£512^31 XH a^ 2^801 Bttiltt CCH01C1 451 S3H2) AH«¥SSS ^x1^j2S 2^8112, 451 XH 2 
^ 2?S0II 2|SH 451 S5H2J AH«¥aMOI 2^ S^SIS 451 S5H°| AH«¥SSS xHg¥S XH S^ol 
^a 4x|£1, 

451 ^<M4x|S¥S £x1*!2S AHM¥SS g AH«¥S§0|| CHoHAHfe C10IWAIEI ^bl 

oiye 4*s& ^ 32 gbioiys 4=tysi3, 451 a^a ah«¥ssoii chshahc 32 gbioiys 

olfe 4=d4xlS f§2£ 81fe 451 4x1 . 
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£&1 



BER 



R=1/6 with code 
combining 




R=1/6 Turbo 
codes 



R=1/3 with 2 packets 
combining 



, 3dB Gain 
Es Is iijcresed by a factor of 2 




Gain for code combining 
using R=l/6 



R=1/3 Turbo 
codes 



3dB Packet combining gain 
(averaging in AWGN) 



Eb/No(dB) 



Es of R-1/3 = Es of R-1/6 Es of R-1/3 = 2X Es of R-1/6 
HARQ Type II/III Non HARQ 
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£&2 




203 

CONSllTlJENT ENCODER 2 




1.25msec slot 



t4= Detection & 
control processing 



t3+t4<2.5msec 



t1=1. 25msec 
LAIR DELAY 




t2=CHANNEL 
DEINTERLEAVING, 
DECODING k 
CONTROL PROCESSING 



1 Physical Layer 
Packet/one slot 
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1.25msec slot I 



t4=Detection Sc 
control processing j 
t3+t4<2.5msec 





t1=1. 25msec 




-^tAIROELAY 


■ 






ACKO-AaaT* 


HI 






t3=0.625msec 




+AIR DELAY 


Si 






ACK0-ACK1/ 




NAK0-NAK1 



t2=CHANNEL 
DBNTERLEAVING, 
DECODING k 
CONTROL PROCESSING 



1 Physical Layer 
Packet/two slot 



slotl 



slot2 



M 



Preamble N 



Pilot Sc data 
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£&5 
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£&6 
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£&7 



C 7 ) 



401— I FWfoiFuas I 



403— 



S—fR rnox /Rmln l 



405 — 


m=1 f 


417 






/ I y 


m=m+1 j 407— 


C=mk.N,=mx n I 



<>H-|g 




411 — Cnsi SYSTEMATIC tm 



TYPE1 



413-- 



TYPE2 



r (N.-Cl -| _ ENC1 
I 2 I ^PARITY) 
I iN-Cl I _ ENC2 
L A J (PARITY) 



1 



r a(N.-Cr i _^ ENC1 



a+b=1 



(PARITY) 



( 8 * ) 
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£&8 



c 



TYPE1 



J 




TYPE2 



1 



f aN« "I _ ENC1 
I (o+b) I "^PARITY) 

L ( a+b ) J (PARITY) 



503 



£29 



601 — 



603 — 



c 



SUM 



N 8 =N.-N M 




607 — 



NsM^I SYSTEMATIC 



c 



3 
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I 



"no- 
no 



y 



810 



812 



814 







C|0|CHB1A|E| I „. 






•I 




2Hautoiy«a [-818 



I 



J=j+1 



1=i+1 



i=i mod S 
I 



y 



y 



820 
822 
824 
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f_ 



25 gHhoiy 



916 



910 
912 
914 





"~91B 

/ i 


920 
t } 


NACK | 


ACK Ed | 










Ci >HS 


h 


922 ^ 


b 



S^PS 1 

saa e)m?si oigshoi gaiJtis hh^j §ais?a s^hsi ahh^ss ci(i=o,i.2 s-ds 

»te £2#j /H£¥fitt4!PI> ?bl»fc ¥SgiO§S^ OI§S<MA|>igJ0||AH AH!=!¥2§ CIS 2 
£8fe si-etoii SI 01 AH, 

S3>I2£0||AH £3| S:H°J AHM¥S§ S 5! &1H /H£¥S C 0 S 4PI 2 312$ SEfe 013 XHS 

^oii s&sfoi xh a$ fi^soi m®m mom m\ sw°i ah>=*¥2S m m\ s an ahs¥s c 0 oi 

9 21 A)2¥tii $»^2£ 2#8ii= 

&OI S3H2I AH*L¥SS g OHIO! AHM¥£ C s -,2| S$0|| gBSKM ID 2$ 2^ BttilStQ 5! H 

m A|M¥fi C 0 S 3*ohJ) , 019 IH 2£ fi^SOl tftiitt DHDJCI- 5! BUM A)S¥2 C 0 0I*2| AH 



2 

hismm sioiAH, 

4PI 4*6!§XIS S^Sfe AH Sm°l SSH S^SIOl. gE|5HS DH^iOl 

421 s$ naiaes oi^oia ai ud\ ah^^s^ 401 1*4=21 e& naiss zws ssh s$ih 
s§o^ 401 g*a. 



S^S 3 

8128011 S(0)AH, 



CHSShOI 4t!ii ^§2S Sife 



S^S 4 

3128011 210] /H. 

4^1 saisi 



rsae 5^ 401 g*e. 



5 

E1S¥s§ OlgoiOl g£|3|IS ffl^! §SgS¥E| S3H2I AHS¥s§ Ci(i=0,1,2 S-1)M 

ahm^s^^dib ^aimfe vssfifcf§a^ oiss<mai^@j°i ^ajsxioiiah 6m se^ ^ 

4-21 S£ HaigJgS 0l¥O)£! g£l J\\S EH ?i ( PLP ) Oil 2I6H £31 S^IOI XH S£ S?«l CHSSIO) 
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Sn°\ AHS¥aM CiS 4*<ySxlS S^Shfer SiCMAH . 

£31 5! s Oil AH feOI AHM¥S Ci g 5! BiWI AH«¥S C 0 S 4»£!§X|M S£8*fe j»3 

a, 

x ej«H ah«¥s CoCHi easioi 4=<y&xi^¥a ih si e?i ^<y§^ ¥ era ahs 
¥s cm #31 4-asxis a ism. 01^ 4*&!Sx|£¥ei xh a* a^ot aHDho & 

31 ¥ BlflH AH«¥s C,2| CfS AHH¥s C 2 ¥EH OHISJ AH«¥S Cs-^HIS 2^6^ 
a, 

#31 DH|Q| AH«¥£ C s -iCHI SS3KH #3| ^<!JSxlS¥E1 #3| IH 2£ 2¥S ^<i!8^ #31 5 SiWi 
AHM¥S Cos #3| 4=d&XIS 218112, 0|^ #3| 4^§X|S¥E| #3| IH 21 Q¥3h 4^1 
#3| ¥ SWt AHH¥S C,¥9 O^IBf AH«¥s C S -,W^I« £xf^og S£8H= Sgf&§ ^§£ 

S SJfe #31 
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HI5t10ll SICHAH, 

#31 4-t!Sxl£ 2£EI& AH^¥Sfe 8HJ21 g£|3H# S5H S££|D1, #31 S£l3Hg UH ?L! 01 ^ 

4*21 Haines 0I¥CH§! A| #31 AH«¥Sfe #31 §?¥2| 21 SeHSS SoH 

^§°s ahfe #31 g*a. 
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HI6#0il 2JOUH. 

#31 4=aSxlS¥EI°l #31 IH 2£ S.=?^ #31 HEIISOII CHS 810) 4=t!il ^§°S 8hfe #31 
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HI6#0)I StCHAH, 

#31 SI HaiSS afSi 8tfe #31 g*a. 



§¥& 9 

sas gs¥s§ oigmoi sbitiis msi §ms^¥E) sjhsi ahm¥2s ci(i=o.i,2 s-ds at 49 

8ffe AHM¥SI^3IB ¥tl|8fe ?SS&agS^ 0|§g£! A| ±82| ItiSxIOHAH 8hU SEfe S* 

4=2i a# naigjss oi¥chs g£i 3iig bhshplpxm °ish 231 s^ih- ih as fi¥on aisstoi #31 

S3H2I AH«¥SM CiS t##*l^ S^Shfe &B0II SICHAH. 
#31 s3l 2$ A| &(i)§ £3IS1§1fer MMASjA, 

#31 S3H°1 AHM¥SS § i&N AH!=!¥sS #31 Ss HeiISS S6H #31 4*£!§Xl£ SsSffe 
SI, 

i ej JEW AH^¥S01l eeSKH 4-^§x|S¥EI IH SI Q¥^l 4-<M£ie 4,^1 8hU2| SBI3IIS 

¥^6hb 2^ si sens §g mm m\ \&m ahs¥s» s^Bia^xis eeeht »i3a§ 

a, 

4,^1 iSJ«H AH«¥S3|- 2E SI SeilglSS gSH 2 £ El II Sf&cm 9998 QS 21 SeilSS § 
SH feOI iBiJH AH«¥SS feOI 4-<^&x|S 2^8hfe 3143} §31-, 

mm aih¥S3i- a# senass §sh a^tiaci^ eege m\)m 1 

»l5a§g HS8H1, 

3hSM 2^(j)o| 4,0|-AHM¥SS2| S 4=(S)fiD 33 fe^l HI13f§°£ 5! ^§101 , 9ISM 

3t(i)0| AHS¥SS2) S 4=(S)SQ 3X1 8f°S 2i§°S 5!ty§fS ^§£S Shfe 40| ^ 
a. 
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EHS¥SS OlSShOI SZ\y\m §egM¥9 S3H2I AHM¥S§ C i ( i =0 . 1 . 2 S-1)S m<M 

S[H. a^IU- IH Ss fi^OII CHS 81 01 &D\ S?H2| AHM¥Sg CiS ±xh3°S S£SHl, ^| S 

?H°J AH«¥SS C\3l £^ S^S A| &3>l S^H°I AH«¥SS CiB B}^olO| S^olfe ¥SS^Dg§^ 

oiesaAi^uoiiAH a^ab ai«¥s§s 4=<yshfe yaoii sichah, 

feOI Siill feOI IH 2i fi¥0|| □§8101 SiSfe AHS¥Ss§ 4=618Jfe jlfSIlh 
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#3| 4=3^ AH!=!¥s31 #3| em (HI Sim 4=3£J 32 0| Oh Lie #31 4=3 & AHiEi¥§g #3| £3| 3£ 
a 0ISWW2I XH 3£ 2^011 2I6H 4*3& 2E AHH¥SSHf2J 2£ gbhOHsJS 4=§8lfe aSJOh 

#31 4=3 Sh AHM¥S3h #31 emOII 21 5H 4=3£l2t2S #3| 4=3 & AH2¥S21 SJAH 4=33 §^Eh AH 
"¥51 DOIbUIEI gdhOiy & ^ #31 £31 0I3BIXI21 XH 3£ 2^0)1 2|6H 4=3e> 2g AH 

M¥SSa2| 2E gbhOiyg 4=S8lfe a§S SBttS ^§2£ 81fe #31 gtB . 
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H1 10 if Oil SI Ot AH, 

#31 32 tmioiysj 4= a on ejsH s^afe aioiaoii chsh s.n SAhs ^issm, #31 sn uaioii si 
sh <a®o\ ass ai #31 xn3£ a?* ^§2? sife #31 
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XH10#0II SICHAH, 

#31 £3i #31 xh s=§ 2^011 sish hxhwxi 4=3^1 ahh¥s§°i 4=(j)3i #31 ahs¥SS ci 

2| S 4=(S3H)MC1 30 #31 4»3» Am¥s3|- #31 emOII 2|SH 4=619 320151 BBSs ^§°S oh 

#31 »a. 
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huosoii siouh. 

#3| 3E gblOiyg #3| 4=3 & AHM¥s2l #3| £3| 3£ SI 0I3:WX|2| XH 2?0II 2|oH 4=3 

B eg AH«¥SS2| &g&0|| 2|6H 4=S&S ^§2S 815= #3| g^S. 
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sms* aa¥Si oigsKx eai sis nn3i §ai£¥9 S3H2I ahmvss cm=o,i,2 s-ds attii 

SHI, 5m SEfer §?4=2| 3£ H2IISSS OI^CHSl gSI 311 S IIH32(PLP)0|I 2|oH £3| XH e 

-?0II □go! 01 #31 S3H2I AH2¥S§ CiS $a^2£ S^ShJl, #3| S3H2J AH«=L¥s§ Ci^h 2¥ 2 

ai #31 s:H2i ah«¥ss cis emsioi a^shfe ¥s.smQmm^ OimSiJAI^iJOIIAH #3| m 
ah«¥sss 4»3§ifc yaoii sioiah, 

#31 £31 a^CHI 2I5H 4=3& £f3l S3H2I AHH¥S§ Ci g 5 SB AHH¥S C 0 0)l CH§H 2# 3A|g 4= 

tysKx ss3|. ^jofa°e #31 xh 3£ 2?s wasifer jyga, 

#31 XH 3£ 2-70)1 CHSShOi AH«¥SB 4=<ySFe 4^1 3^3} XH 3^ 2^0)1 2)8H SXHXlh 
XI 4=<^a AHS¥Sg2| 4-(j)^l AH«¥SS Ci2| S 4=(S?H)B blUShOl 4=^gh AHM¥s^i 

401 emoii 2ioH 4=6J a 322ixi§ eeshfe aissi, 

#31 &&0H 2|SH #31 4*#& AHS¥S3|- #31 ei^OII 2|6H 4=39 3201 0(L|2|2 S&EI0 #31 4=3 
& AHS¥SS #31 S3f 3^21 OI37)hX|2| XJI 3^ 2?0|| 2|oH 4=3& 2E AHS¥SMI!}2| 32 m 
bhOiye 4=8offe 31§3f, 

#31 &&0II 2|5H #31 4=3 & AH «¥S3h #31 emoil 2|6H 4=3S2iCH2 ^99 0 #3| 4=3 & AH«¥ 
S2h i^AH 4=33 AHM¥SS CHOIblAIEI SbhOiygh ^ #31 £31 3f^2f OI3WXI2I XH Ss 

2^011 2JSH 4=3& AH«¥S§312| 22 SbhOiy e 4=Sohfe HhSoll, 

#31 32 Sb|0iy2| 4= IS Oil 2)6H S^SIfe CIIOIEHOII CHSH SAfg 4=S6h0j 2W3h ^^oha2e 
#3| XH3£ 2^PS fe^Shfe 21SS S#&S ^S2S Shfe #31 . 
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»I14#0II aiCMAH, 

#3| 32 gblOiyg #3| 4=3g} AHS¥sa #3| £3| 3^ S 0I3SIXI2) XH 3£ 2^ Oil 2|§H 4=3 

2g AHiS¥S§2| HSlj-011 2J6H 4=IS^S ?§2£ Sfe #31 gfS . 
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H2¥2l OlgofOI g£|31IS 0)52 iSi£¥9 S?H2| AHS¥SS Ci < 1=0. 1 .2 S-1)S 

SHI, 8m 2fe ^4=2) 3£ naigJSS 0|^Oi3 g£l 3IIS IW?2 (PLP)CHI 2)6H £3| 3fS^ XH 3fs 2 
^POII CHg 51 01 #31 S3H2I AH«¥Sg CiS f>x1^!2S #31 S3H2I AH«¥sS Ci3h 2^ 3 

£M ai #3i s:H2i ah«¥ss cis emshoi SfSohfe ¥asi , a§i^ oi mm 3 Al^ SOU AH #31 a 

SSJfe AH«¥SSS 4=3offe g}S0|| SiOiAH, 
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S3>l 2£ Al flimgM XII29r§M St(j)S a^lsforfe HI1»Sj». 

iBJffl AH«¥S CiS 4=<yS^ M2HimHi, 
&D\ JA\2d\mm UD\ S =MS)21 HI 2 oris HI3a§3}, 

#31 HI2^SM &(j)OI g 4(S)SO 30 £D\ \&M AH^^S Ci21 &AH 4=d§r i 

fH«H AH«¥S2f°J QOimAIEI SdrOiyg 4=8§^ HI41§]lf, 

X||23rSM &(j)OI #31 AH«^S§£| £ 4^(S)fia 3 XI 8HHU CfOltHAIEI gbfOI^SJ 

01 &ggs iHflH AHSVS2I- gJAH 4=^9 2g AHM¥se3l£| 2£ gUhOiyS 4=§!8^ 

§]», 

2f? 3 AhOII 2J8H 2H:>r e^8r2lCi:2 ffBEia #31 XH S£ 2¥S £<y#xlS S£§r ^ #31 

#31 xh 2?2j a^oii 210H #:?i ^(oa- #3i «i23^s & ( j ) n 1*1 §3rAi3iii, # 

3| XII13r£M 2t(i)S 4,01 AH«VSS°I £ 4=(S)S £#er §31 #31 HI13r§^ 3c(i)2 

£ gggr * g?\ fl|32H!2^ 2§!#§ Srte #3! gfB. 
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gas! oi§shoi gE.i?iig hh^li §MiS¥a s:hsi ahm¥SM ci ( i=o. 1 .2 s-DS ara 

offe £<m* AH!=!¥Si^3IB ¥dl§^ VSSfQgS^ 0ISS<MAIri:I!0IIAH #3i ahh¥ss CiS a 
^Shfe §x|0|| Si 01 AH, 

m a.=?mo\ worn #3i sjh°i ah«¥sm§ a^sm. #31 m a 

£ 2¥{80il 216H #31 S3H2J AH!e!¥SS0I 2¥ 2££IS #31 AH2¥£SS XHS¥0 XH 2^or 

#31 £#§xlS¥Ei £xh*!2S AH g AHM¥sM0il QISHAHfer Q-01 bH A| E| StlT 

01 ^ae ^ 2E gd r oiy§ 4=s§f3, #31 ahm¥ssoii chsii ah^ 2e gumiys ^ts 

5ri= ^<!J#x|§ S#&g ^§°S #31 #xl. 



BER 



R=1/6 with code 
combining 




R=1/6 Turbo 
codes 



R=1/3 with 2 packets 
combining 



3dB Gain 
Es is hjcresed by a factor of 2 




R=1/3 Turbo 
codes 



3dB Packet combining gain 
(averaging in AWGN) 



Eb/No(dB) 



Gain for code combining 
using R=l/6 



Es of R-1/3 - Es of R-1/6 Es of R-1/3 = 2X Es of R-1/6 
HARQ Type ll/lll Non HARQ 
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£&2 



201- 



"is 



CONSTITUENT ENCODER 1 



ngr- — 
n,j- — 




CONTROL 



-202 



203 

Constituent encoder 2 



1 

204 H 




1.25rnsec slot 



t4=Detection 8c 
control processing 



t3+t4<2.5msec 



t1=1 .25msec 
hAIR DELAY 




t2=CHANNEL 
DEINTERLEAVING, 
DECODING St 
CONTROL PROCESSING 



1 Physical Layer 
Packet/one slot 
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1.25msec slot 



t4= Detection & 
control processing 
t3+t4<2.5msec 



t1=1.25msec 
LAIR DELAY 




t2=CHANNEL 
DBN7ERLEAVING, 
DECODING k 
CONTROL PROCESSING 



1 Physical Layer 
Packet/two slot 



slotl 



slot2 



M 



Preamble N 



Pilot & data 
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403 — 


*U±¥3. A 

S— fRma 


*/Rminl 1 
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405 — 
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m=m+1 


j 407 — 


C=mk»N B =nixn | 



QMS 




411 — Cnsi SYSTEMATIC tfq 



TYPE1 



413 — 



TYPE2 



_ENC1 
^PARITY) 

_ ENC2 

L z J (parity: 



T 



r a (N,-C7 1 _ ENC1 
I (o+b) I ^PARITY) _ 

LWJ-.sk 

a+b=1 



(PARITY) 



415 



C 55 ) 
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TYPE1 




TYPE2 



1 



r oNb 1 ENC1 
I (a+bj I "^PARITY) 



) 



c 



601 — 



603 — 



N 8 =N B — Ni 



607 — 



N.M2I SYSTEMATIC 

___StiO_tt*4 



c 



3 



T 
503 
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•812 



814 



i stM-g^- — r 5s? 




CJO|«HU)A|E| | 
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2H aufoiy 4-9 


J— 818 



j=j+1 



i=i mod S 



41-40 



\JW ^8^2002-0031096 
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